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INTRODUCTI] ON

Ecological Investigations has been designed for maximum
flexibitity: wvariations can readily be moade 1n unit arrange-
ment, level of sophistication, and tlmé allotment.

The entire course may be taught iu twelis 10 feourieen
weeks. The course, however, is divided into discreet units
which may be taught in any sequence.” Units can be sdded or
deleted without disrupting the effectiveness of the other
units and conceptual sc@eme. The major ecolo:iral concepts
stressed in each unit vary (Suppiement # 1); ver cach unit
can .be readily altered (e.g. using appropriate discussions
and reference material) to intensify the learning of a con-
cept or even to intrqduce additional concepts., At least two
separate activities are included within each unit for rein-
forcement of major concepts. Each activiivy within a unit,
however, may be used as a separate entiiy. 'The basic struc-
ture of the course, including topics studied and activities
undertaken, can be éimplified or advanced to suit nearly any
grade l¢vel and degree of student ability. 1In any one class,
with all the students working on the same acijvity, each
student can achieve success and leafn according to his own
ability. The most advanced student can be cha]lﬁngedfby the
same activity that stimulates and intrigues the slowe:!t
learner. The teacher can facilitate thais aduprability hy
continuously posing questions to and encouraging inquiry
by each individual student commensurate with his ability.
The supplements consist of quizzes, study sheets, inquiry-
oriented questions, and lab material that have been success-
Tully used by eighth and ninth grade students. They can be
modified or replaced (or omitted) as necessary. Likewise,
specific"teaching methods are offered as suggestions only.
As teachers and students vary, so must teaching technique.
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INTRODUCTI ON

Ecological Investigations has been designed for maximum
flexibiiity: wvariations can readily bé made in unit arrange-
ment, level of sophistication, and tlm; allotment.

The entire course may bhe taughtfi; twelise 10 fourteen
weeks. The course, however, is divided into discrecet units
which may be taught in any sequence.” Units can be ndded or
deleted without disrupting the effectiveness gf the other
units and conceptual scheme. The major eooioéical concepts
stressed in each unit véfy (Suppiement # 1): ver each unit
can.be readily altered (e.g. using appropriate discussions
dnd reference material) to iﬁtensify the learning of a con-
cept or even to intrqduce additional concepts. At {easf“%wo
separate activities are included within each unit for rein-
forcement of major concepts. Each activiiy within a unit,
however, may be used as a separate entity., The hasic struc-
ture of the course, including topics studied and activities
undertaken, can be éiﬁplifieﬂ or advanced to suit nearly any
grade level and degree of student ability. 1In any one class,
with all the students working on the same actjvity, each
student can achieve success and learn according to his own
ability. The most adiénced student can be cha]lengedgby the
same activity that.sfimulates and intrigues the sloweft
learner. The teacher can facilitate this adaptability by
continuously posing questions to and encouraging inquiry
by each individual student commensurate with his ability.
The supplements consist of quizzes, study sheets, inquiry-
oriented questions, and lab material that have been success-
Tully used by eighth and ninth grade students. They can be
modified or replaced (or omitted) as necessary. Likewise,
specific&teaching me thods are offered as suggestions only.
As teachers and students vary, so must teaching techniqué.




No attempt has been made to extensively investigate
every ecological concept and principle. The goal, instead,
has been to provide students with a basic understanding of
ecology through maximum student involvement and enjovment.

Ecology is not sealed within the pages of a book. . .
nor is it best revealed in a forest: it is in the school
yard, behind the students' homes, within the cracks in the
sidewalk, and in the vacant lot across the street. The out-
door activities includ%dg therefore, can be used near any
school building and probably within walking distance.

Likewise, costs are minimal. Biology texts include
an adequate section on ecology. A bibliography is included,
however, for each unit. Most equipment can be made by the
students or teacher. An equipment list is also included
with each unit. Films are suggested, but are not essential.

Enthusiasm and total involvement are infectious. A
teacher with mud on his knees and enthusiasm on his face,
supported by an activity-oriented and student-centered
curriculum, is guafbnteed success!
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COURSE SCHEDULE

*UNIT ACTIVITY
I. Orientation Is Ecology Square?
A Sense Situation

IT. Introduction to Pictoral Dictiounary of
Interrelationships Ecology Terms

An Ecosystem In One
Square Foot

Genesis: The Building
of an Ecosystem
Purt I - indoors
- ‘ Part 11 - Outdoors

II1I. Nature's Law of : The Food Web Entanglement

Suppl!y and Demand
A Tovwering Puzzle

IV. To Each His Own The Adaptation Angle

A Transect Study - The
Ecologists®' "Thing"

An Adaptable Treasure Hunt

V. "“The Only Thing
Constant is Change"

—-A-Progressive Field Trip

¥*PERIODS
2

()]

P
indefinite

4
4

3
10

*¥¥#*Change in the Unseen World 4

VI, Adversity and
Diversity Btress

Can You Predict Peril?

Samulating Survival Under

*See Supplement # 1 and 2 for list of concepts stressed in

eaxch unit and activity,

**Time for quizzes has not been included, Eéﬁﬁ“period is

S minutes in length.

*¥**This is a microscopic study of succession as it occurs in
hay infusion. The teacher must begin preparing the hay
infusion four to six weeks before the students study it.

Supplement # 36 contains details.

)
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SUPPLEMENT # 1

Ecological Concepts (Key to Supplement # )

All organisms are interdependent and dependent upon their
physical environment.

A. Populations are limited by bio‘togical and physical
factors, thus maintaining a baitunce in narure.

B. Organisms compete with each other for food, shelter,
and space.

C. Symbiosis (mutualism, commensalism, parasitism) and
territoriality are means to lessening competition,

Man is an integral part of an ecosystem and capable of
vastly affecting it.

Environmetnts are csnstantiy -hanging due to:boith physical
and biological influences {stress;

A. Organisms continuously ulter thecir own environment,
making it less inhabitabie¢ for ibhemseives, bui per-
haps more inhabitable for other species.

B. Each species has structural and physiological charac-
teristics enabling it to function successfully in its
habitat and niche-

C. Organisms that cannot adapt to change die.

D. The successful organism is one that survives and
reproduces. :

E. Change, as the result of environmental stress, may
not be immediately evident, sometimes requiring
months or years to be effected.

The more diversity there is (pertaining to an individual,
a species, a community, or an ecosystem), the more sta-
Bfiity there is. Man is a simplifier of ecosystems.

The earth can be compared to a giant spaceship, We have
now on earth all the matter we ever will bave. This
matter must be (and is) reused (recycled).

All life on earth depends upon solar energy.

A, Energy does not cycle. Solar energy must be contin-
ually introduced -in an ecosystem since most useful
energy is lost (mainly as heat) as it passes through
food chains,
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Supplement # 1 (Cont,)

Bz, Food chains require a broad base. That is, because

# of the inefficiency of energy transfer, a food chain
must be supported by huge amounts of producer orga-
nisms.,

L

-l




SUPPLEMENT - 2

Major Concepgs Stressed

UNIT *MAIN CONCEPTS ACTIVITIES *MAIN/COROLLKRY
CONCEPTE
I. Orientation {nogne)
II. Introduction to 1 Pictiorial Dictionary I
Interrelation- of Ecological Terms
ships .
An Ecosystem in One I, III B, v, Vi
} Square Foot
Genesis: The Build- 1, I1I, IIf, It,
ing of an Ecosystem v, VI
III. Nature's Law of vV, VI The Food Web I, 11, III, 1V,

Iv.

VI.

Supply and Demand mq\\pntanglement

A Towering Puzzle

To Each His Own I, TII'By, The Adaptation

c . Angle

A Transect Study-
The Ecologists' Thing

An Adaptable Treasure
Hunt

"The Only Thing I11 A Progressive Field
Constant is Change" Trip

Change in the Unseen
World

Adversity and v
Diversity.

Simulating Survival
Under Stress

Can You Predict
Peril?

*See Supplement # 1 for key
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Films for Ecological JInvestications

Purchase or Rental:

Nature's Half Acre (color, 33 minutes). Walt ['isnev Education

Material Company, 1700 Gately Dryve Richmond, Virginia
23233,

Depicts the continuify of !ifs ¢mon. birds, plants,
ani insects, Stresses intetdependency,

Microsconic Life: The World Of The JInvisible (3/W 11 minutes),

Rental $8.,00 Encyclopedia Britatmica Educational Corp.
425 N. Michigan Avenue, Chicage. 1i+nnis 60011,

Alds in the identification 91 mucinseypie organisms
typically found in ponds ¢: uay 1nfu<siocus.

The Single-Celled Animals - Protozoes {(ulor, 17 minutes),

Remral $8.00 Encyclopedia Britanntica Kdncarional Corp.,
425 N. Michigan Avenue, Chicago, ltlinais o0O611.

Aids in the identification of protoesna,

Succession From Sand Dune To Forest (color, 20 miautes).,

Rental $8.00 Encyclopedia Britamuica hducational Corp.
425 N. Michizan Avenue, Chicago., 111:incis o0Ch11,.

Excelleni presentation of successiven, Siresses
interdependency.

Animal Adaptations In A Northern Environmenr {coior, 11 minutes).

Rental $8.00. BFA Educational Media. 2211 Michigan
Avenue, Santa Monica, California 90404,

Describes how various animals adapt to the arctic
tundra.

Adaptation To Ocean Environments {«oior, 11 minures). Rental
$8.00. BFA Educational Media, 2211 Michigan Avenue, Santa

Monica, California 90404,

Discusses the relationship between animal structures
and the physical environmental factors that must
be faced.

Life In The Sea. (B/W, 11 minv es). Rental $2.00. University

of North Carolins. Bureau -f Audiovisual Education.

111 Abernathy Hall, Chapel ilill, Notth Carolina
Describes life forms in the sea and interdependencies.
Discusses food chains,

Seashore Life., (color, 10 minutes). Rental #4.00, University

of North Carolina. Bureaun of Andiovisual lducation.

111 Aberunathy Hall, Chapel [ill, North Carclina
Por1trays life on three kinds ot seashore and
adaptations of animals to ti. i1 apecial environment,




Loan (Free):

Wildlife Babies. (color, 25 minutes). Division of Education.
Wildlife Resources Commission. P. 0. Box 2919, Raleigh,
North Carolina 27602,

Depicts the young of a number of wildlife pecies
in their natural habitat. Beautiful pro+vngraphy.

A Way Of Life. (color, 27 minutes). Divis >1 Education.
Wildlife Resources Commission. P. O. Box 2919, Raleigh,
North Carolina 27602.

Fxplains the important role predators play in
maintaining the balance of nature.

Conservation And Balance In Nature. (color, 18 minutes).
Division of Education., Wildlife Resources Commission.
P. 0. Box 2919. Raleigh, North Carolina 27602,
A simple review of ecological principles.

-




UNIT I PLAN

UNIT ,° LE: ORIENTATION
TIME: 73 periods
PURPOSE OR OBJECTIVE:

Sometimes it is advantageous to allow a couple of days for
both student and teacher to get to know each other. In
addition, a short gctivity or two at the beginning of a
course can provide the student with an encouraging hiat
-0of good things to come and pique curiosity and enthusiasm.

ABSTRACT :

Twe first activity, "Is Ecology Square?", involves the stu-
dents in a group effort at constructing a three-dimensional
collage that porirays the groups' concept of what the term
ecology means to them. The second activity, "A Sense
Situation", is a walking and sitting field study that
requires the students to record every sensual impression
they receive.

UNIT I SCHEDULE

— e

Is Ecology Square? Activity "1 period
Post-Activity 1 period
A Sense Situ:tion Activity 4 period
Post-Activity + period
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; UNIT I: ORIENTATION
|

INTRODUCTION TO ACTIVITY
Is Ecology Square? L
TIME: 2 periods
GOAL:

o syperficially evaluate the studenti's level of understand-
ing of ecology and his expectations concerning course con-
tent,

Te provide an atmosphére conducive to getting acquainted
qnd beoomiﬁg accustomed to worﬁing together and sharing

ideas.

INTRODUCTION:

Students will not be certain they know exactly what
ecology is, hut they will have an impression or opinion
based upon past experiences. This activity is designed so
they can get to know each other better, express and share
their definitions of ecology, and stimulate their imagi-
nation. They can be teld that at the end of the course
each will be asked to evalmate his collage: Does it dis-
play a complefe definition of ecology? What concept or’
idea bhas been overlooked? What is inco?fect?

MATERIALS

. PER GROUP OF &

! small cardboard box (or squares of cardboard that can
be used to make a-mobilte) .

old magazines, preferably wildlife oriented

string to attach to box so it may be suspended from
“ the-~ce1trxng  (or to construct a mobi]eg

¥

*geissors

“marking pens or crayons

scotch tape, paste, or masking tape
foptional :

10

—
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ACTIVITY PLANS

Is Ecology Squiare?
UNIT I: ORIENTATION
TIME: 1 period
TO THE TEACHER:

FExplain to the students that they are each to wnrk in a
grovy (of 3-5 students} to construct a 3-dimensional collage
(by pasting pictures on all sides of the box) that displays
the group's collective idea of what ecology is. Each group
will select a speaker to explain its collage to the class.

SUGGESTIONS:

1. Establish group membership by numbering the students
from 1 to 4 and designating that all students with the
same number form a group. (Hopefully, this will he
somewhat random.)

2. Assist the students in obtaining materials and encourage
the expression of their ideas, but do not give them
ideas or suggestions.

3. Ask the students to write their names inside the box
and attach a length of string to the box so the collage
can be hung from the ceiling the next day.




bl

POST-ACTIVITY PLANS
Is Ecology Square?
UNIT I: ORIENTATION

g
TIME: 1 perio%

EITHFR - ‘

Each group explains the reclevance of its pictures to ecology.
Students from other groups are encouraged to delve :leeper,
asking questions that may clarifyv o1r extend the meaning
implied by the collage.

OR -

The students exchange collugeé and try to explain what they
think each others' de’inition of ecology is, based upon the

pictures that were selected. The 'creators' of the collage
may then want to verify the explanation or defgnd the ﬁictures
that had heen misinterpreted.

NOTE: Even a 'slow' group can do the latter successfully.
The latter suggestion has the dual advantages of
(1) relaxing the atmosphere among the students who
may be timid about justifying their own work and
(2) stimulating the students' imagination while
challenging their ability to reason. The alterna-
tive procedures can be offered as choices.

p—s
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UNIT I: ORIENTATION

INTRODUCTION TO ACTIVITY
A Sense Situation
TIME: 1 period
GOAL:

To get the students outdoors, where their objects of study
are physically located!

To provide students with an Opportunity to evaluate the
keenness of their own seises.

To stimulate within each student 2 more Sensual, physical

awareness of his external environment.

INTRODUCTION:

Students should be notified in advance that they will
need to wear old clothing and perhaps bring something on
which to sit if the ground is wet. They wouldn't neces-
sarily have to be told any more than that. The teacher
should attempt to find an area within walking distance of
the school. The area may be an empty lot, a wooded area,
or even the school campus or frcnt lawns of nearby homes
(with permission),

MATERIALS: : *
PER STUDENT TEACHER
2 sheets of paper whistle
pencil

hard surface on which to write
Y




ACTIVITY FPLANS

A Sense Situation
UNIT I: ORIENTATION
TIME: % period
TO THE TEACHER::

»

At the beginning of class, tell students to assemble
their pader and pencil and follow you to the designated
study area. Instruct the students to walk away by them-

selve: nd either continue to walk slowly or, preferably,

sit still without speaking for 10-i5 minutes until they
hear the whistle which is the signal 1o reassemble. While
they are alone they must record everything they sense

(smell, touch, hear, see). |

When all have reassembled, ask Lhe studenté,%o study
their lists carefully (some may want 10 read their lists
to the others) and determine which sense(s) they have
utilized the least. Instruct them to once again walk away
for 10 minutes, this time concentrating on the sense(s)
they neglected the first time. They may be asked to pay
particular attention to those stimuli immediately surround-
ing them-(e.g. smell a leaf, feel the soil).

SUGGESTIONS:

1. Time for recording will vary depending upon the time
necessary to walk to the study site and the length of
the class period. These factors need to be considered
in advance

2. After the first recording it 1s advisable to allow per-
haps two students (who have good lists) (Lo read their
lists to the others as a good example for others to
emulate (i.e. stimulating others to perhaps be more
sensitive to their environment).

14
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POST-ACTIVITY PLANS 4
A Sense Situation
UNIT I: ORIENTATION
TIME: 3 period
TO THE TEACHER:

When the second 10-minute recording has elapsed, students
should regroup. You may then ask them to evaluate and compare
their lists. Did they sense more the second time? Do they
think they have been using all their senses as much as they
could. . . or should? What do they feel they have gained by
this activity? h

SUGGESTIONS:

1. You may want %o read'each student's observations and indi-
cate whether or not that student is using u11 his senses
as much as he could. '

2. A justification of this activity is thal an ecologist
must be extremely sensitive to his environment. The
students may be asked to explain why this statement is
true.

X
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UNIT [I PLAN
UNIT II TITLE: INTRODUCTION I'0 INTERRELATIONSH1PS
TIME: at least 10 periods

PURPOSE OR OBJECTIVE:

The primary purpose of this unit is 10 provide experiences

for the student that help to build the concept of inter-
relationships that ﬁake place among all liylng things and
their environment -~-both biological and physical. Stadents
also discover why orgdnisms are intevdependent., Adaitionally,
the activities help develop such generalized shills as
learning to plan ahead, how to use reference materials.
cooperating with a team, and teach responsibhility not only

Eg other people but to other species as well,

»

ABSTRACT :
.

The students becomé familiar with fundamental ecological terms
by preparing a pictorial dictionary of teacher-selected vocab-
ulary words. The unit also contains a trip to an old field
("An Ecosystem In One Square Foot"), where the students study
one square foot of earth, record everything on and under this
area, and analyze ihe intérrelatianships therein. Extending
this study, they plan, build, and attemptf to balance either

a terraruwm or aquarium ("Genesis: The Building of an Eco-
system"). Following this, if time, space, and enthusiasm
permit, the study of interrelationships can be further compli-
cated and investigated by planning and developing a miniature
ecosystem outvoors (on campus).

NOTE: The sequence of activities, if used in the order pre-
sented above, are designed to lead the siudent as fol-~
lows: The square~foot study enables the student to
visualize all the complex interdependencies present
even in one square foot of earth. The student is then
challenged to build his own balanced ecosystem of
approximately the same dimensions (i.e. the terrarium

1o

- o




or aquarium), As he becomes aware of the spzvial
restrictions as well as special needs (e.g. finding
mating pairs of ‘animals, providing the necessary
seasonal and climatic changes for reproduction),

he may be further challenged to build an ountdoor
ecosystem. The problems eliminated by removing

the artificial barrier are replaced by other pro-
blems arising due to lack of containment: loss of
items, invasion by predators, climatic disturbances,
destructive intrusion by bumans. Indeed it is
possible to extend the unit and center an entire
ecology course around the construction, maintenance,
and study of the terrariums and the outdoor ecosystemn.




UNIT 11 SCHEDULE

Pictorial Dictionary of

Ecological Terms Activity 2 periods
An Ecosystem In One Activity 1 period
Square Foot Post-Activity 1 period
+ Genesis: The Building
- of An Ecosystem
Part 1 ~ Pre-Activity 1 period
’ Activity 3 periods
Post-Activity 1 period
Part 1I Pre-Activity 1 period
oo Activity indeterminate

SUPPLEMENTS

3. Suggested 1ist of defined vocabulary words
4., An Ecosystem In One Square Foot - Data Sheet
5. Blueprint of My "Square-Fooi" Ecosystem

6. Information Sheet on Aquariums

7. Salt Water Aquariums

8. Information Sheet on Terrariums

9. Planning For The Terrariuwm-Aqua.rium Study
10. Data Sheet for Terrarium-Aquarium Study
11. Genesis: The Buiiding of an Ecosystem

12. Answers to Supplement # 11




UNTT II: INTRODUCTION TO INTERRELATIONSHIPS

INTRODUCTION TO ACTIVITY
Pictorial Dictionary of Ecological Terms
TIME: 2 periods
GOAL:

For students to learn essential ecological terms that enable
them to read and communicate ecological information with

comprehension.

INTRODUCTION:

Memorizing vocabulary words can become tedious und
horing. By iniroducing a minimum of essential words with
which the students must be familiar, in a method that is
perhaps novel, it is hoped the students will learn the words
without perhaps even realizingpthat they are. . .learning!
Also, the technique employed enables the teacher to evaluate
each student's actual comprehension of the words as opppséd
to relying on a quiz based upon rote memory which does not
guarantee und erstanding.

-

MATERIALS:
many old magazines
scissors
tape, glue, or stapler

Defined vocabulary words (Supplement # 3)-1 copy/student
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ACTIVITY PLAANS
Pictorial Dictionary of Ecclogical Terms
UNIT II: INTRODGCTION TO INTERRELATIONSHIPS
TIME: 2 periods
TO THE TEACHER:

Explain the need for understanding thi ‘luanguage of the
ecologist'. Hand out a copy of ilie defined vocabulary words
(Supplement # 3) and go over the 'Directions to the Student'
with the class. This activity can be prescntied as an
enjoyahle alternative to the students' looking up the defi-

nitions themselves and/or taking a vocrabulary quiz. .

SUGGESTIONS:

1. Student involvement and competition vanr he siimulated by
promising that only those students who do not complete
the assignment in time or whose compleied work is poor,
will have to take a vocabulary test.

2. This entire activity can be assigied as homework or used
as a classroom activity the first day (so 1he teacher can
help the students get started) and completed as homework.

3. The bibliography contains references that would be help-
ful to a student who needs more information to under-
stand a term.
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STENGIL
SUPPLEMENT # 3
Defined voeabulary words

DIRECTIONS TO THE STUDENT: please cut apart the defini.
tions, and tape, glue or staple each definition onto a plece
of notebook paper. Over, under or beside each definition
place a picture you have either drawn yourself or cut out

of a newspaper or magazine that i1llusirates that definition.
If necessary, draw arrows or 1n some way explain how the
picture represents the defined vorabulary word,

DEFINITIONS:

1. ECOLOGY - the study of the i1eilaiionships of living things
to their environment and to each other

2. BIOSPHERE - the area in which 1ife on our planet is
possible

3. ECOSYSTEM - any stable environment in which laving uand
non-living things interact, and in which
materials are used over and over again

4, ABIOTIC FACTORS - the NON-LIVING components (parts) in
an ecosystem. , . includes: soil,
water, gases, temperature, light,
and minerals

5. BIOTIC COMMUNITY - the LIVING organisms in an ecosystem -
6. ORGANISM - any living thing, plant, or animal

7. LIMITING FACTOR - anything that is needed by an orga-
nism to survive {(certain foods,
climate, shelter, etc.) FOR WHICH
THERE IS COMPETITION

*

8. HABITAT - the place where au organism lives

9., NICHE - the part an organism plays in the balance
of nature; that is, what an organism does to
stay alive -

10, INTERRELATIONSHIP - a close (onnection




l
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i THE FOLLOWING ARE EXAMFPLES OF INTERREiLaT1ONSHIPS IN AN
L ECOSYSTEM

11. PREDATOR - an animal that stalks, kiils, and eats
another animal

PREY - the victim of the predator; the animal taken 1
for food by the predator

SYMBIOSIS - two or more organisms of different species
living together (No. 13, 14, 15 are examples
of symbiosis so don't find a special picture
for this)

COMMENSALISM - two organisms ol different species living
together: one of them benefits, the other
is neither benefited nor harmed

MUTUALISM - two organisms of different species living
together for muiual benefit (che benefit
of both)

PARASITISM - one organism using another LIVING organism
of a different species as a source of food;
that is, the act of feeding on or in another
organism to the harm of the host

PARASITE - the organism that benefifs

HOST - the organism that is harmed

|
y
P




UNIT II: INTRODUCTION TO INTERRELATIONSHIFS

INTRODUCTION TO ACTIVITY
An Ecosystem In One Square Foot
TIME: 2 periods
GOAL:

ffor *he students to become aware of and aﬁprec1abe the intra-
specific and interspecific relationships that abound on
(and under) just one square foot of earth.

For students to realize that even one square foot is a
complex ecosystem portraying many vital interdependéncies.

For students to know that organisms depend upon each other

“and the abiotic factors within the ecosysiem for food,
shelter, and reproduction.

INTRODUCTION: -

A quadrate study need not be an overwhelming under-
taking: This "square-foot" study is simply a 'mini-quad-
rate' study which is no less complex than the typical three-
square-meters study usually employed. The study site should
be determined beforehand, the distance timed so that the
students are assured of 20-30 minutes to analyze their
square-foot, and the students forwarned so they know to
dress appropriately. The title is actually misnamed (tor
simplicity) because the study penetrates the topsoil! The
ideal study site is an old field where there are a variety
of (preferably) low-growing weeds. For comparison some
students could study a wooded area, but because 6f the size
of the quadrate, .the woods do not offer the quantity of
organisms that a field does.

|

[}




MATERIALS:

PER GROUP (2-5 students)
4 feet of string

spoon (optional)

TEACHER

whistle

PER_STUDENT

e

pencil

field data sheet -~
Supplement # 4
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ACTIVITY PLANS
An Ecosystem In One Square Foot
UNIT IT: INTRODUCTION TO INTERRELATIONSHIPS
TIME: 1-2 periods
TO THE TEACHER:

Divide the class into groups. Distribute a copy of the
data sheet (Supplement # 4) to each student, a length of
string to each groups; make certain thuat cach student has a
pencil. Then lead the students to the study area. The direc-
tions on the data sheet should be self-explanatory. However,
teacher assistance is always required. If the students are
not allowed to spread out too much, and a reasonable group
size is chosen (4), there should be ample time to visit each
group, offering suggestions and posing as well as answering
guestions. The whistle is a wonvenient method for signalling

the time 10 return.

SUGGESTIONS:

1. It is helpful to collect the data sheets that day. Read-
ing over the data sheets will give you some insight con-

cerning the students' level of understanding and suggest .. .

possible topics that need to be discussed. S

2. Teachers with large class loads can expedite their own
homework by requesting only one data sheet per group.

e
~t




STENCIL

SUPPLEMENT # 4

An Ecosystem In One Square Foot -\Data Sheg¢t

DIRECTIONS: Lay out a "square
foot of ground" using a piece
of string. - Explore and record
the many forms of plant and
animal life found in the square
toot. Names or descriptions (a
drawing will be ok) may be of use.
Don't forget to use your senses
{smell, taste, sight, hearing,
touching). You must be very
observant,

I. Fill in the following chart.

Column 1

Column 2

Column

3

-0

Name of each item:
ohject, plant, or
animal (a drawing
will be ok) you

find in your squaref

foot, This in-
cludes every dif-
ferent thing you
find on the
ground and under
the ground.

Is it living
(biotie) or
non-living
(abiotic) or
dead?

Needs for life that
are found in the
square foot.,
EXAMPLE

feeds ou a plant
(grass), feeds on
an insecl (grass-
hopper), needs

soil for a home,
needs the moisture
in the area, needs
shade, needs a cool

Job or niche
of the objuect,
animal, or
plant 1n ibe
"square ioui"
EXAMPLE :
breaks_up
soil, holds
soil in pluce,
gives mins
erals, hoids
in water,

area, needs a sunny| serves as
area, etc. food, feeris
NOTE: Leave this on insecis or
column blank 1f dead materinls
the item is abiotic enriches
\ or dead. soil, etlc.
Item 1
Item 2 -
Item 53
Item 4 -
(use

back if you need more space)




-

II.

III.

IV.

[\

Supplement # 4 (Cont.)

Evidence that another animal (other than man) has been
present in the square foot. Example: a track, a bro-
ken twig, chewed leaves of a plant, a burrow, droppings,
mounds, tunnels, tooth or claw marks, etc. . .

’

Evidence that man has been present in the square foot.
Example: piece of glass, metal can, a nail, a bottle
cap, piece of paper, etc. . .

Sketch tpe location of each ohject, plant or animal as
vou find it in the square foot.

— e s ©

1 -

1 ft.

l

Which objects, plants, or animals observed would you
wish to investigate further, and why?

e
-t




Bl

POST-ACTIVITY PLANS

An Ecosystem In One Square Foot
UNIT 1I: INTRODUCTION TO INTERRELATIONSHIPS
TIME: 1 period
TO THE TEACHER:

Before class draw fhe blueprint shown 1n Supplement ¥ 5
on the board or overhead projector. Ask the students to re-
fer to their data sheet from the quuadrant study (Supplement # 4.
Provide each student (or group) wiih a copy ol Supplement # 5:
"Blueprint of my Square-Foot.Ecosystem", Gu over the direc-
tions dealing with the blueprint, pointing olt¢ chat they are
to use the data they collected in the field 1o prepare the
blueprint. You may contrast this blueprint which really re-
fers to niche (column 3 and 4 on their data sheet) with the
sketch of Llheir quadrant (I11 on their data sbeet) which is
a blueprint of habitats. After aflowing adequate time for
completing the blueprint and assisting as necessary, share
the students' resulits by letiing them write their examples
on the board or overhead projector. Discuss responses to the
statement "Things Cannot Live Alone”. Be certain that stu-
dents have not simply rephrased the quote. Ask why orga-
nisms cannot live alone; that is, what do organisms need from
their environment.

SUGGESTIONS:

1. Questions:
a. Notice the 4 arrows pointing ouit from the center.
To what should these arrows connect”
b. ZTO lead into the next activiix7 Do you think you
could take one-square foot of soil . water) and ,
build a balanced, self-sufficient ¢ . ;stem? Would
you like to try?

2., If a student has formed a sequence of interrelationships
that actually represents a food chain, this term can be
discussed.




dAL'T LONNVYD
Jo ji1oddus

4 w.ﬂu{ﬂv ».(a
valau

SON (dbu

o e o —

*sSpaom 3

fjuemale)s

NOISO1ONOD

ueQyl oJom ou

ST
u ujp

"AVM UWVS HHI SNIVIID € ¥339HLO HJHL JIIHM MON
A SY
AL K91 Jo1ge ko pur ¢ ‘7 wo spaaj jeq)
1003~ +ienhs 1noa ur sustued e srdoos
S N I R R R I R I A R R B R R U | °
SITUPT I G4 HT 210IM w0 Y pegM
ne o ospuriap ey 300y rsenbs iuea ni til/l//
TRTIL FALIAC] Wilos JEPnhe o Ut oo, LIM B
PPVIY Y 9 UT O 10IM NG 1PN ue N30 3Iip
«pusrdep 1y cog ienks anod oy
FHLYG TUIAT L M08 CI1FUN I S} UT a1ty A\wﬂu
[ e e 2403 ‘e
MO SN FITATL Ot 9, N6 S5 edt)e
spoadap regy s a; savib e Inoa at f
Sty ald 31 MIF (i wm ' LE R B v¢~'\~.; 2
ALY B I O A T o BT B S B F
i MO0 PRt o8 aT) Ssadny (6 aU
REREIRA “MWIIS NS ) o} 3ieubs 1nos Prd
S AYT L B SR § F)! T N VIS L R SO B 1t 7
S R LS UANCOEE EI1 N RN N 1 SRR WETES: 4
PRI IS B RS TR O G R AapTSag L TIM \
TMOTTH SNOLI DAV T MO O Ny AL LLS
L1 MR WOHM T Uells VIO THIoA o] g0
rputidanyg Sigr averw —
TR T Y I ] LI ASC Yo T Ui sy d o gLo oo 1oyl R AR R L A TP & ¢ T
SWY LR e gy 0 g o) 000 g saccie ey e xiong b R B IO O AT N R R I S R P
SRR R IR S LN ANRER R AL N S E RN VAN 3 B SURS SRR S5 S .“:/ PR SWMSIHPF IO J, U S talM Swnys syl
AR v S s CRIRIAGH] Jo il _;-::; POoYraqs iPgL [ (2 pLNe) b, WMo Sas
Gl THCN JO LS 1 aprH TP S ITE AvRy ey 133ys evApp pratj oJanosy g CSNOLLOdH1U
1 '
|
) wa1sisod)] 10 g-aaenbhg A Jo wuiridangg
: ¢ INMWITddNS |
TTONHSC
- @) :
(N . \Ulm
i
Evm




UNIT 1I: INTRODUCTION TO INTERRLLATIONSHIPS

INTRODUCTION TO ACTIVITY
Genesis: The Building of ‘au Ecosystem

TIME: Part I, 5 periods
Part 11, indefinite

GOAL:

For students Lo construct miniature balandced ccusystems that
will help them comprehend the followtng concepts: limig-
ing factors impinge on the survival of all orgunisms: all
organisms are interdependent and depeundeut upon their
physical environment; environments are constantly chanzing,
due Lo both physical and bivlogilcoal 1ufluences (stresses);
all organisms continuously alter their own environment
making it less. inbabitable’ for themselies but perhaps more
inhabitable for other species; organisms {tav cannot adapt
to change diej; 1ife on earth depends upon solar energv;

the matter in an ecosystem cycles.

INTRODUCT [ ON

Part I, the building of miniature ecosystems {i.e. ter-
rariums and aquariums), only takes two or 1hree days. But
depending upon the discussions thai develop uver the weeks
as some ecosystems fail and others succeed @11 of them ever,

changing) this activily can pervade the entire (ourss, allow-

‘ing time for observation and brief discussions as events within

the ccosystems occur, So many (oncepts, principles, and
facts are demonstrated by these 'mini-gystems® that! it may
be worthwhile for the teacher to look at the stiudents’ pro-
Jects once a week in search of ideas and happenings to share
with the classes,

Part 11, designing and building a nature-study area on
the school's campus is an extension of Part 1 and is suggested
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for those clusses or small groups that are wirlirug 1o spend the

extra time and eftort. No time Limit 1s indicated because this
activity would naturally develup 11 8 pattern unique to each

si1tuation,

MATERIALS (For Part 1)
PER GROUP (1-5 studenis)
aquarium or large widemoutied cl.us joi

plastic wrap or other cover suitohle for senling the top
or opening of the terrarium oi aguarium

Lape
spoon or trowel for digging
plastic bags or jars for coliecilneg svil, organisms

PER STUDENT

Supplements # 6, 7, 8, 9, 10, 1!




PRE-ACTIVITY PLANS
Genesis: The Building of an Ecosystem (Part 1)
UNIT II: INTRODUCTION TO INTERRELATIONSHIPS
TIME: 1 period g
TO THE TEACHER:

Divide the class into groups. Introduce the activity,
relating the building of a small ecosystem to the prior study
of a4 natural square-foot ecosystem. Discuss probiems that
will undoubledly occur as (a) suggested consumers are added
15 the terrarium (providing ample natural food sources ), and
(b) the system is scaled off. Decide un the appropriate types
of vessels 10 contain the system {cafeterias and restaurants
van provide you with large screw-capped glass jars),

tive all students a copy or Supplements # 6, 7, and 8 .
and recommend they read these before they hegin planning.
Then bhand each situdent a4 copy of Supplement # 9., Instruct
them to decide as a group what materials they need and bring
these to school the next day.

SUGGESTIONS:

If students lack initiative and/or the ability to obtain an
aquarium or jar, the teacher can collect glass jars from the
school cafeteria prior to the initiation of this activity,
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STENCLY
SUPPLEMENT # 6
Information Sheet on Aquariums

IFRESH WATFR AQUARIUMS

Before starting the aquarium, make sure that the tank is
waierproof, Fill it and let it staod overunighr, Then place
the aquarium in its permanent location awd set out to equip
it with a sandy bhottom, water, water plants, and animal life.
Place the aquarium where the temperature wil: he fairly con-
stant: 60 to 70 degrees is ideal. A certain amount of light
is necessary, especially if you intend to have plants in your
aquarium, Sunlight is unnecess:ry; indirect light thioaghout
the day is better. A window to the north or east is an ex-
celient aquarium locaiion. [If expoasure Lo daylight is not
suufficient, use an electric light instead

Wash gravel and soil! thoroughly before putting into the

aquarium. Then put the gravel. .aud-gorlinty the aquarium

in such a way th@ﬁwftwfs about £ inches thick at one end and - .

decreases to one inch at the other end. When the gravol bot-
tom has been firmed down, pour in the waler. To prevent the
water from stirring up the soil, place a piece of paper or a
saucer on Lop of the gravel, and pour the water on top of this.

Rooting plants such as eelgrass, {(Vallisneria) or arrow-

head, (Sag}tiaria) can be used, Floating plants such as water

milfoil, (Myriophyllum), or waterweed (Elodea) are also good
gaquarium plants., Tt is beiter to plant tbe aquarium when it
18 half full of water and then finish filling it afterwards.
Leave the aquarium for a few days before putiing in fish so
that the water will clear and the plunts will become
established.

An air pump and filter can be used to keep the water c¢lear
and to make sure thal the fish have plenty of oxygen in the
water., Some oxygen will be produced by the plants during the
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day, but both plants and fish will use oxygen at night. (Oxy-
gen in the water is used both day end night by fish), But a
naturally balanced aquarium should not have a pump-

When feeding the fish, be careful not to overfeed. Feed
only once a day by sprinkling a {1ttlie of the food on the water,
Too much fish food left in the water will make the wate: cloudy
and it will have to be changed often. But a marurally balanced
ayuarium does fot need.to he fed. [t stiould be your ain to
have an aquarium that will maiutain itself without any water
changing., Half a dozen snails in the aqguarium will help to
keep the water clear. These act as scavengers aﬁd eéat remains
of fish food and the green algae which will develop when there
is too much light. ’

Your ultimate goal is a totally selt-sufticient ecosystem!




STENCIL

SUPPLEMENT 4 7
Sneet No. 2 Agquarium

Salt Water Aquarium

To establish'a salt water aquarium, there are two things {
that must be done. First, the tempefature of tue warer 18
extremely important and must be kept belween 40 - 60 degrees
Fuhrenheit to make it as much like the oceun in temperature
< pussible. High temperatures also reduce vhe amount of oxy-
gen dissolved in water, and the animals will suffocate. It is
difficult, but not impossible, to keep the temperature low in
tiie salt-water aquarium. This can be done by keeping the [
aquarium away from direct sunlighﬁ_and by puiting it 1n a pan ;
oi water. Attach burlap to thréee sides of the aquariam and
keep it in contact with the water in the papn.. This means that

there must be water in the pan at all times. As the water

o

evaporates from the burlap, it causes a cooling effect on the
aquariam. 1f the temperature begins 1o 1ise in the summer, it
is possible to éoo] it by floating a plastic bag of ice cubes
in the water.

The second important thing that must be done is to make
sure that there 1s plenty of oxygen for the marine organisms,
This can be done by using an electrical air pump aecrator which
will supply oxygen to the-water. The water must be filtered
also to remove waste materials and keep the water from becom-
ing polluted by the animals,

Water for the aquarium can be obtained directly from the
sea, or we can mix synthetic or artificiol saltl water by tak-

1ng tap water and adding the necessary minerals to make 1t as
much like the natural sea water as we can. Since the water
will evaporate but-sthe minerals do not evaporate, 1t will be
necessary to add Lég waler when the level gets heiow the
water mark that you made when you first filled the aquarium.

1f the concentraiion of minerals hecomes oo concentrated

“w




due to water evaporation, the marine animals will be hurt or

hitl1led. About one-fourth of the salt water should be replaced

every 4.6 weeks 1o keep the tank from becoming (ontaminated.
Many plants and animals can be put 1n the salt water

aquarium, but don't crowd the aguarium (keep the organisms

small). Small c¢rabs are easlest for i1he be2inner who has had
li1ttle or no experience with the salt water aquarium, Fred
small pieces of fish, shrimp, or squid to these crabs and
remove any uneaten pos: fions immediately aftier feeding. Any

food left in the aquarium will decay and contaminate the water,




b
~1

STENCI

I

SUPPLEMENT 7 =
Informati on Sheet on lerrat tums

A terrariuam is 4 miniature gard-:n ol soil, plants, and
small animals, Mostl terrariums are made in covered glass con-
tainers, Many things can be used ftor uousing 1crrarivms:
wide-mouthed gatlon jars, fish bowls, and ev-u sboe vOXes

by that bave been made waterpreatr with plastic or varnish, A

rallon mayonnalse jar makes n guod tercaiium, and this caan
be your private lerraridm at bhome, AllL terrariums must be
lairly air-tight so that the water 1nside cunnot gvaporate.
Once the terrarium is completed, 11 will maintain ciself.

There are many ninds of tecratinms . A woodland terrar-
ium is set up using a 2-inch layer of 2Ziavel in the botiom,
then moist leal mold on top of ilie eravel, Qnd itnasty Jhe
woods plants and animals. A :biov laver of green moss helps
to make the terrarium beautiful, and also helps (0 keep mors-
ture in the leaf mold. A few small rocks auwi lichen-spotted
sticks can be used as a finisbing touch, P]nqe the terrarium
in the cool semishade most of the time. Seleit small animals
that can adapt to living within the environment you've created.

The “bog terrarium is made by placing 2 inchrs ot gfave]
in the bottom of a waterproof container {an old aquarium is
especially good)., The gravel is covercd wiih 2 to 3 junches
of a mixture of sand and soil, and then covered with wet sphag-
num moss. Plants from very wet places are taen planted in the
terrarium This type of tervarium'. snvirsnment s good for imsect-
vating plants such as venus flytrap, pitcher plant, and sun-
dew. Then small insects can be put in, This terrarium should
be kept in semi-shade also,

A desert terrarium is made by covering the bottom with
2 inches of gravel, and then 2 or % 1uches of sand aud so1l,
Cacius, and other desert plants (un be planited in this terrar- :

ium. Place this terrarium, uncovered, in o sunny location and

ERIC

Aruitoxt provided by Eic:

J—— P .
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ERIC

Aruitoxt provided by Eic:

sprinkle the ground around the plants with wa,er every ten
days or so,

A survey terrartum provides an oppuriunltly tor a thor-
ough survey ol the small plants and snimals 0 v given area.
To make this type , cover the bovrtom wi:hh | 1tnch of gravenr.
Place on top of thi« a J-1nch thick s0d of vrass, or piece
ot forest carpet cur to the size of The térrar.um,. Make
every o effert o beep the sod 1nvac™ white putiang 21 110,
sprinhie 14 thourougbly With wdter ¢ ovegr and keep 1t 1n S€mil-
shade 1h o fta1rly cool spot. Sce wha' developss  Much
Aanimal 11re witi be discovereds Keep o record of the i1nsects
suth as spiders, mites, aond others thot mayv emerge,

In The beginuning, you may haie 70 wpen and close the
tecratum {addgng more walet, ot tvagerating some of rhe
wat.: ) until the moistTure content 18 34¢di. Wall until ihe
plants are established betnre odding :sisects.

f1 13 most mportant that you find out - and provide -
what each animal needs 10 survive before you add the animals
1o the terralium,

A natural pond can be Qulll by making part of the land

lower than the water table:

LuRFASE OF GRounD
NSy o \ WATER YABLE
Grav B\,
Patye




STEXCTI

SUPFLEMENT 7 9

Planning For the Terrdarium-Aquarium S+inly

First things first! What wili w¢ iearn by making and
studying either a terrarium or agquarium? Before you
can even BEGIN to make one and study it, list as many
reasons as you can think of {,r moking This study,
We'll have you auswer the same quesrtion .edin after
you've studied your terrarium o1 agnarium ior a couple
of weeks,

NOwW!

A,

B,

D.

Plan ahead,
Make a 1ist of everyoune 1n yaur group:

Read over the study sheets on Terrdriuns and
aquariums,., For more intormation anag idezs use
the library books. Taske notes,

As a group decide what kind ot teirarium you will
make; will you use a box, glass jor, aquarium,. . .?
Do you want to make a woodlsnd, boeg, desert, or
survey terrarvium? Or do you waut to make an
aquarium? (No pumps alloweds mst be NATURALLY
BALANCED!) Sketch a diagram of the ecosystem

here and describe how yvou'll make it.

Make a 1ist of all materials yvou'il need 1o make it.
Write down WHO will brint 1n €<:h 1Tem. You WILL have
class time to collect piauls aud animals. Include
building materials AND cclle- ting tocls (spoon, spade,
cans to carry specimens 1n,. . )

NAME “TRESPONSIBILITY

On the data sheet keep a re o1d 0ot «t leost 3 plants or
animals in your aquarium or Teitarium--keepy this record
for at least 2 weeks, observing every other day,




ACTIVITY PLANS
Genesi1s: The Building of an Kcosystem {(Part 1)
UNIT II: INTRODUCTION TO INTERRELATLONSHIPS —
TIME: 2-4 periods
TO THE TEACHER:

The students may be taken out as a class (1o cullect orga-
nisms and soil or allowed to go out independontly as necessary.
The latter is recommended if the students can be trusted and
the administration can be convinced' As The students begin to
have some extra time or as they begin tu conmplete thelr sys-
tems, make Supplements # 10 and 11 available, Supplement # 10
is the scientific way to maintain a record of what changes
take place in the ecosystem. Supplement # 11 should heip the

students understand the interaction hctween physical and bio-

logical factors within the ecosystem (hey have constructed.
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DATE

DATE

4

STENCIL
SUPPLEMENT

Data Sheet For Aquarium

OF AREA SPECIMENS COLLECTED

FIRST SPECIMENS WERE ADDED

'
7‘,{

O

. Terrarium Study

FROM

24 |

LAST SPECIMENS WERE ADDED

NAME
OF

and/or SKETCH DATE OF
ORGANISM

OBSERVATION

DESCRIFITON OF
17S_CONDLTION

COMMENTS (did sou

add _water? eic.)
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STENCTS

SUPPLEMENT &

Genesis. The Buriding 01 An kBcosysiem
One little square toot of earih- - . Louks preily uncomplica-

ted at first glance. BUT., By now you reaiize therve's a lotu

of activiiy going oun there! And 1o stars out with a square

foot or so of empty space with walis aod 111 ¢t 50 wiih a
combination of otganisms am! abiotie componcuils that ore warm
and alive, throbhing wilh aciivi yv--bow very complicated that
would he: And this 15 ©sectiy whi vouli L1e atiempting, You
know, 1t°'s zoiny to require more thap good lack wo mabe your

terrarium .or unarxum) succeed, So the inltowing gquestions
have heen posed io bBelp vou 'think shrncset? ibe huilding ot

your own ecosvstien.

(please answer these on o sepuiore sheed ol paper-

write the quausiicna. then the answet )

A, WATER CYCLE

1. Where does the moirsture that ¢(dudenses on the walls
and roof of the terrayium come {rom?
9, How do plants obtain water once the terrarium is
. sealed?
5, How do vour animals in ihe tzrrarium obtain water?
(the method varies)
%. What bappens to the water hat has cundenscd on the
walls of the terrarium?
5. 1f there is insutficient (notr enongh) water in the
terrartum, what would You expect 10 Lappen?
6. If there is too much wator, what would you expect 10
happen?
7. Why 1s gravel placed in the botiom of o terrariam?

B. REUSE OF MA\ITER (of nulricnis;

8. FExplain how planis wouid he tortilized 1u a seaied
terrariam,

9. Would vou need to bave bacter ia and fuusgr in the
terrarium? ‘' Whay-or-why not?

10, List everything you would ueed . bave in a balanced
terrarium that conteined a mouse to.  (a) supply the
mouse with food, and (b) take core v} the mouse's
wastes,

11, List gyervthing vou woeuld noed-to bave 1 d halanced
terrarium Lo Support o prading mantis,

O

ERIC

Aruitoxt provided by Eic:
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Aruitoxt provided by Eic:

ERIC

OXYGEN.-CARBON DIOXIDE (ACLE

12, Why can plants survive in o sealed feirarium with-
Qut animals? How do 1bhey bhrarn carbon dioxide aud
nutrients tor photoesynihosis?

13, Hew do animals obtain cxyveen 1n o sealed tertarium?

ANALYZING YOUR OWN TERRARIUM

b, Write down everything you have 1n vour ferrarium
That 1s al1ve. Beside tt (each ane! T1st ail the
things 1t needs o suarvive.s  Then place a chech

over these needs 9s vou provide them.

For ex.ample -

ORGAN1SM NEF DS
L+ sprder ubjedcts 1o spri o web on, in-

seols 1o eat, plants to supply
tt owith oxveen, bHacteria o
decompose 118 waste, sotl and
water for i1ts plants to grow
o, food for 1i1s prey so the
prey can maltiyply
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TEACHER SUPPLEMENT # 12
ANSWERS TO SUPPLEMENT # 11, "THE BUILDING OF AN ECOSYSTEM"

1. From plants (through the leaves). animals (breathing,
perspiring, excreting their wastes). the soil, the air
It's cool on the walls so the water vapor condenses.

2, See no. 1. {it's the water cycle: evaporation-cun-
densation - precipitstion)

3. From the plants and animals they eat. {ne moisture on
the walls, a pond if you have one, the damp soil, dew
on the plants

4, 11 runs down or falls down and is absorbed by the soil
to be used by plants and animals. 1f 1t's warm, it may
evaporate into the air again,

5. Some things may die, leaving more water for others. Some
may odapt to less water, For example, hecteria and algae
form spores while protozoa form c¢yslis. Seeds can remain
dormant (inactive) for hundreds of years. Some may die.

6. Many things may drown, plants rot, mold and mildew will
.L£1ow on everything. See no. 7.

7. For drainage of excess water, to provide babitat for
some organisms, 1o store water

8, Animal wastes, dead plants and animals that decay, dead
leaves and rotting wood

9. Yes - they decompose (decay, rot) the items listed in
no. 8 above

10, (a) Lots of grain to eat and sun. soil, water to grow
the grain. reproduction of the grain, water to drink

(b) bacteria and lots ¢f space (11 takes a long time for
wastes to decay)

11. Lots of insects to eat and the necessary tood and hahitats
and sbhelter and mates for these 1usecis 1o live and
reproduce ;
water to drink
bacteria to decompose wastes

12. Plants produce their own carbon diovxide (by the process
of respiration)

13. Plants produce oxygen as a wasle gas after photlosynthesis

L4




POST-ACTIVI Y FLANS

Genesis: The Building of an Ecosystem (Part I)

UNIT II: INTRODUCTION TO INTERRELATIONSHIPS

TIME: 2 periods followed by 5-10 minutes, once or twice a

week for the remainder o! the eonurse

TO THE TEACHER:

Discuss the answers to the guestions in Supplement # 11,
Discuss changes that are taking place in 1he ecosysiems.

Encourage students to conlinue thenr observations beyond
the required seven observutions,

Refer to individual ecosystems nccasionally, discussing
with individuals and with the (tass probabie cxplana-
tions for observed changes. Utilize these ecosystems
whenever they demonstrate concepts or principles being
studied,




PRE-ACTIVIIY PLANS

Genesis: Ihe Buitding of an kcosystem {Pait 11)
UNIT II: INTRODUCTION TO INTERRELATIUNSHIPS
TIME: 1 period
TO THE TEACHER:

if students are interested sund willivy to obtain the
plants, plan for the construction of an ecosystem some-
where on the school's campus. Decide on the kipnd of com-
munity desired: woods, open fieid, or e¢ven a garden,

Also decide on where and how oregaunisms will be obtained.

Perhaps this project can develop intvw @ nature study area!

' ACTIVITY PLANS
Gengsiss The Building of an Lcosystem (Part II)Z
UNIT 11: INTRODUCTION TO INTERRELATIONSHI1PS

TIME: Indefinite (may involve students after school or
during lunch)

TO THE TEACHER:

Studenis can either devote class time or after~-school
hours constructing the ecosystem, Habitats should be dis-
cussed: which plants are shade~telerant. which organisms
requirc a 1ot of water, what producers are necessary for
supporting the consumers, how wil! 1he necessury abliotic

factors be provided for organisms.

4t
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t POST~ACTIVITY PLANS
Genesis: The Building of an Ecosystem (Part II)
} UNIT 1I: INTRODUCTION TO INTERRELATIONSHIPS
| TIME: Indefinite
TO THE TEACHER:

4 This type of project cannot be limited by specific time
restiictions. Planting can be continued at appropriate sea-
sons and students as well as teachers and administration can
hecome involved. Occasionally a class period could be spent
walking through the ecosystem looking for examples of inter-
action, interdependencies, balance and upset, followed by
evaluation of the ecosystem as a functioning wholc; its
dependence on factors outside its physical boundary; changes
thal are occurring, and ideas for man-mde changes.

The Jlearuning possibilities are endless and may he as
nebulous and "unmeasurable" as merely a means of apprecia-

iing the dynamics of nature!
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UNIT IL1 PLAN
UNIT IITI TITLE: NATURE'S LAW OF SUPPLY AND DEMAXND
TIME: 8 periods
PURPOSE OR OBJECTIVE:

For students to further investigate how living organisms
interact with the physical factors and with each other
to obtain ithe energy necessary for sustaining life.

For students to know that interreiationships can be re-
presented as either a food chain, or a web of intercon-
necting food chains.

For students to know that solar energy is converted by
producer organisms into chemical energy which is then
tronsferred thirough each link in a food c¢hain, even-
tually used up and lost (mainly as heat) to the environ-
ment .

For students to know that the numbers of organisms in each
successive link in a food chain must decrease sharply
because of the energy lost

For students to know that poisons are concentrated in a
food chain, the top carnivores accumulating the greatest
amount .

ABSTRACT ¢

The following activities are related, with bo‘h emphasizing one
of ‘the two busic needs for life., food., The Fnod Web Game

is primarily concerned with the complexity of dependencies
within a community and the physiological ties that exist

even between a producer and a top carnivotre To prepare the
web, the students hecome representative organisms in a
community and physically construct a4 web that binds them to

each other according to what they each eat,

The second activity (The Pyramid Puzzle) stresses the dra-

matic loss of useable energy as it passes through a food
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ERIC

Aruitoxt provided by Eic:

chain. In order to understand this abstract concept, the
students actually build a pyramid svmbolic of the numerical
relationship of organisms at each level of a food chain.
Biological concentration of poison can also be readily
demonstrated

Both activities can be varied in length depending upon how
much ot the preparation the students are involved in. There
are numerous opportunities for demoq?trating man's destruc-
tive effects on natural ecosystems 5§rsuch activities as
itrophy-hunting, overhunting, bountv-hunting, and use of
persistent pesticides, and other biolugicnlly concentrated

poisons.
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UNIT II1 SCHEDULE

Food Web Game Pre~Activitv

aActivity and
Post-Actjvity

Pyramid Puzzle Pre-ActiviTy
Activity

Post-Activity

SUPPLFMEN '

wn

perionds

1 period
2 perivds
14 periods

13 periods

Words To Know - Food Chains And Energy Flow

One Food Chain Of An Open Field Community

Food Web Of A Foresi Community
Open Field Community

Key To Food Webs

Suggestions For Utilizing The "Kev To Fooa Jebs"

Food Web Of A Marine Communitiy

Food Web Of An Arctic Community

Directions For Making The Fyramid

Examples 0f Food Chains
Energy

-

Answers To Supplement # 23

Nature's Law Of Supply And Demand (test)

Answers To Supplement # 25




UNIT IIl: NATURE'S LAW OF SUPPLY AND DEMAND

INTRODUCTION TO ACTIVITY
The Food Web Entanglement
TIME: 3 periods
GOAL:

To construct a food web that will represent the complex inter-
dependencies of living organisms in teims of food and to ex-
tend this concept so that the eliccts of specific stresses

(natural and man induced) on a community can be observed.

INTRODUCTION:

Since food webs are extremetlv cumpiex, 1t seems appro-
prirate to discuss the effects ot (hungss 1n a community that
affect food webs in a physically compiex manner, The students,
therefore, are entangled with yarn or siring and asked seem-
ingly simple questions, only to find the answers in a hope-
lessly tangled web of their own making-

MATERIALS: *refer io preactivity material

several balls of knitting yarn, or string

scissors

construction paper cut in 5" squares; one per student
felt-tip markers or cravons

references for preparing food wehs (if students do this)
2 large paper clips per student

50 2-inch squares of black paper

*One Food Chain of an Open Field Community - Supplement # 14
‘Words to Know - Supplement # 13

*Food Web of a Forest Community - Supplement # 15

*Food Weh of an Open Field Communiity - Supplement # lo
*Key to Foord Webs - Supplemcut # 17




*Suggestions for using the "Key To Food Webs" - Teacher

Supplement # I8

Food Web of a Marine Community - Teacher Supplement # 19

Food Web of an Arctic Community - Teacher Supplement # 20

¥Cards, approximately 6" x 2" with each of the following
on a separate card: grass, grasshopper, rabbit,
caterpillar, blue jay, clover, sycamore tree, earth- 1
worm, owl, snake, robin, praying mantis, bhawk,
vulture, bacteria, fungi

*tape tor cards (above)




PRE-ACTIY .1y FiaNs

The Food Web tncanciche s
UNIT ITI: NATURE'S LAW OF SUPPLY Wi DEMAND
TIME: 2 periods (or 4 periods if atuden's made 'heiv owu cards)
TO THE TRACHER:

The following are suggesred apptodebhes to tntroducing the

concept of feod chains leading t+ o undersianding of food webs,

A. Introduce terms used 1n ‘h. si1ady ot fo.d ‘hoynss:
Supplement # 13 Then ash s udenits Lo label the
organisms in therr ‘Blucpr:ar of My Square Foot"
(Supplement # 3), using b terms,

B. Discuss food chain relationchips’ umany *he 6. 2anlsms
in the terrarium and aguariums that were astabiished
in unit IJ. Ask each studen: to writz one food chain
preseni 1n bis terrarinn.

C. lhe stiudents can see the role jased By deuciposers
if some hamburger (one jportiase kept wet, L@e other
dry) is placed in a warm wica inr o weeh, dnd the
ensuing putrefaction discussed, o

D. Give each student a copy f *One Food »harn of an Open
Field Community" (Supptement # 14) Aute taciors
omitted such as the originai ener oy source (sun) and
the niche ibat makes the chu:n o c¢yviie {decomposers).
Then let students writ= 11 b {erms {0r the forest
community .

E. Now introduce the coucon: of a Pood web. Distribute
the small cards, each with the name of o different
organism (see bottom of list of materiaisy. Ask for
one student holding & producer to tape hts card on
the board and draw an arr:w after 11, Then call for
a herbivore. Continue 'His throuzh a singie food
chain., Below this food c¢nuin b ein another separate
chatn. Continue umtit a1t « ards are used, Ask the
students if the chains wouid exist as sepoarate enti-
ties in a natural community. Then ask students to
draw arrows across chain. hat connecl organisms in
separate chains togethey

Chain 1: E£10SS cwewmd LY YSS

Chain 2: ¢l U\er—__’l‘aE)b t 4




hall %3

Students will realize that the true retationship of
organisms in a community does not exunress itself in
a simple chain., Ask them 1o give The new structure
a more accurate name than ".hain", fhey may say it
looks 1like a web!

Students can establish two fooud webhs, using Supple.
ments # 15 and # 16 (and Supplement # 17, 1f
ne essary)e.

The following suggestions can be omitted if the teacher pre-

pares the "niche curds" (Supplements # 19 and # 20)

himself.

1.

-

Students and teacher 118t examples of as many
communities as they can think of: marine, fucest,
pond, arctic, tumdra, marsh, subtropic, tropic,
ditch, desert. As a class, decide on one
community to study.

Each student chooses to represent either a
producer, primary-secondary-tertiary consumer,
or decomposer, assuring ample representation at
each Yrophic level,

Remaining confined to the one community agreed
upon, students representing each trophic level
(above) work together to avoid repetition. Each
student decides on one organism, skeiches it on
a 5" square piece of poster paper, and writes
everything that organism can eat on the card.
(Supplement # 19)




ERIC

Aruitoxt provided by Eic:

4,
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7.

10,

t1.

13.

STENUG

SUFFIEMENT & 13
Werds T Kpow - Food cirzins And kpergy Fiow

Producer -.ar orcanism fbar ases “he enersv of sunlight
t2 make 105 owee Tood Lrcn srmpte s=abstances
Pake carhun d. xode sl water VEX Z1e€en
plante, aizac,

Herbirore
or - ath aagliadi by 1o s planté
Primary consumel EX ww ebiego

First levet: carnis ore
01 - ati oy g, Favs bt hivores
Secondarsy consum#t

Secnnd Tevel carniv,pe
or PR RN St et s the Lirst
Tertiuary (onsune: be s 0 a0 st es

fop carmivore - -be auimat ot o~ af vhe cnd of a food
Chain amd Lo~ rew 2 d any prodatiors
{EX: man. tanks- -

Omnivore - on animal “Hat <“uis prairts vt oanimals (EX:

Scavenger - on animal that o7~ mmait wastes and dead
bodies of animals e m1lled by 1tself
{EX:  vu:iture. crobc

Decomposer - an orzanism o+’ J--ads on animal wastes and
gead plants and smsits. breaking rhem down
1INt SLMpIE me o1, L~ Tohal can be nsed by
green poant s by La ter o, fungt g

Food Chain & a (barn of 3o <m- ot st depeud on each
otper for [ s 6oL ity Wity parants, and
Cnbagrs W3 T 0 G gt T res

+ -
4

Food Web - a1: he an crs g el b o thrgans 1noa
Gommus .V

Food pyramid - a4 wov of sh,e oo e munt = of food
necded o oo r d e v

Saprophyte - o planr thos | aun Mok - te  wn focd (no
chlovoyphyvis, apg = b atns '8 towod from
dead and decasr. 1 antsms HEX fungt,

mustr soms

Niche - the role an organian pra.~ 0 an €cosystems an
orgagism’s Ltace dar g 0ol s bean

bear )
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14,

15.

Plankton - the floating or weakly swimming animals and
plants in a body of water, often microscopic
(EX: protozoa, algae)

Phytoplankton - plant plankton (EX: diatons, algae)
Ocean phytoplankton produce most of
the oxygen on earth.

Zooplanktor - animal plankton (EX: protozoa)
Symbiosis - the living together of 2 or more organisms

OF ‘A _DIFFERENT SPECIES; this term includes:
parasitism, mutualism, and commensalism




STENCIL
SUPPIEMENT # 1%

One Food Chain Of An Open Fieid Community

- o 1 e,
GCRASSHLIPE &
Producer Herbivore Primarv Secoendary Top
Carnivore Carnivaors Carnivore J
R L e o Y Wy A & Y,

—
Consumers

~1

-

1€ Food Chain Of A Forest Community

DIRECTIONS: Write in the proper terms 1o describe the
niche for each organism in the forest food chain, Refe:
to the open field community for the proper terms.




STENCIL

SUPPLEMENT # 15
Food Web Of A Forest, Community

DIRECTIONS: Draw the arrows showing which organisms feed ..o

Draw your own choice of
ﬁ%‘ 3 organism in tbhe forast
A X communitiy.
RGN
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STENC T ‘\’\\"“*«, LJW
o et
SUFFIEMENT = o é,' ’
Open Freld (amman \\""'/,
ezl
DIRECTIUNS: iraw the arrows showtne whleh u:;tc <m~ !»Jﬁ’
Whach, {4t s
t RA

=

Add an oraunism of your ownj
'“hO]Cf {that l.sves in an i
!n[ n fleld)

} 1Y GRASS
Jﬁ, W/

a%

EKC Venas Fiews

oo oot GG mousSE
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STENCTI
SUPFLEMENT < 17

Key Tou Food Webhs

CONSUMER NICHE (mav eat ~tie egu. voung or adult)
Hawk rahbits,; inseuvls,; birds. snakes, shrew,

squirrels, mice. gophets

Oowl rabbits, 1nsects, hiris, squirrels, mctes,
mice, hawks, shrew

Bear nuts, seeds, fiuii, porcuapine, rabbit,
deer, insecis- mice, idrtles, frogs,
toads, shrew

Small birds vary according to the ':pe. puts, seeds,
insects,; sprders, fruiril; .orms

Raccoon nuts, seeds, truit, carthworms; iusects,
moles, mice, twiles, frogs, 1oads, shrew

Bobcat poreupines, rabbits, insects, bairds,
sguirrels, mice, owls, ra.coons, shrew

Opossum nuts, seeds. fruit, insccis, birds

Mole seeds, hcrbs, carthworms, m ilipedes,
insects. spiders. centipedes

Porcupine bark, nuts, leaves, herbs, bhuds, twigs
Squirrel bark, nuts, seceds, fungi, lLeaves, herbs,

fern, fruir. bud, twigs

Mouse nuts, s=eds, herbs, fruit, millipedes,
insects, spiders,; centipodes

Wolft tmice, jack rabbits,; gophers, snakes, plants
Quail (bob--white) insects, weeds. sceds, beetles, spiders |
|

Jack rabbit hark, twigs, grasses, ¢lover |
Gopher tootls, bhulhs, tubers
Snakes vary according 1o the type: earthworms,

insects, birds; moles, mice, spiders,

centipedes, shrew, snakes, frogs, toads
Turtle seeds, fungi, leaves, fruit, earthworms,

insects

ERIC

s 1
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Aruitoxt provided by Eic:
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Supplement # 17 (Cont.)

CONSUMER
Spider

Tick

—
—
P

e

M
Caterpillar
Adult butterfly

Termite

Carpenter ant

Grasshopper
Praying mantis
Lady bug bheetle

Aphud

Cricher

Mitlipede

Centipede

NICHE
millipedes Qnsects. cetivspedes

adults suck Th: nlood of anmimals before
they can chanege from newlsy hatched to
nvmph and then trom nmymphs (o adultg
the n-=wiy hatvcbed and nimpbs Teed only
onn roderrs ot the advits fecd on man
and iarge animals

vary accoosrdiee 1o the tvpes  the larvae
and adults usually Fatl totting plant and
animal matertai; olften the adult doesn't
eat at «il

eats plants .
many types don 1 vt . just reproduces)
or may suck nectar from {1l 2wers

eat (decomposc i dead wood {must have a
spectal protozean 1 thernr stomach to
digest the «eitu,rse in the wood fur
them; a cond «xampis of mutualism)

burrow 1n wood but don't cat it; feeds
on a sweel fiuld made by apblds; also
feed ot o variv:.r of [oods, 1ncluding
insects and -uwect {luids from plants

; sevds, funelr, ferns, herbs,

grass, nuls
tus. buds, Teaves

fruits, iw

insecis, mitlipedes. spider, centipedes,
frogs, toads. —the) pradihg mantls

both the 1tarve and adult feed on insects,
including apbhrds, bave bhuge appetite

suck “he jutsees ont of pionts

grass, heths. seeds, fruit, dead animals,
other crichers

grass, herbe. decavine plants

insects
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Supplement # 17 (Conr,)

OTHER REFERLANUES:

THE AUDI-BON NATURE ENCYCLOFEDIA

* The Communi~y of Living Thinus Feresy and Woodland
f’ e vd and \10 Hdtu\

Peactt Me Aboudb:  dpsecis, Birs, Reoule s, Fo<bes, Mamalys;
Flasth Cards By Renewal, luc,

——t

\
HYulden Nature Guide 1o Insedvs, Reprvites, Buvvertiies. and
7 f 9
Murhs

Feverenn Fiodd Gunide t5: Birds, Bu?ff}ﬂ]iray Reptiles &
Amptnibions, Tiees aud Shrubs

‘avarlable from Creative Educaisonal Society, Ino,,; Mankato,
Minnesota, FEtta Schneider; Editoi i1n Chief,




TEACHER SLPTiing N[ & 1=

Suggestinng For Uriltizine The "Kev 19 Fona Welsh

1. For students who are incepabic of 1esesrching on their own,
| the list can be used to comple~c vh» "Food Web of a Forest
t Communi:y" and “Food Web of oo Open #ield Community®,

l

2. Students can be aslkeod to construct oo chalons usinug the
key as their retference,

5. The followinz questions could he asked, using the Key as
oy a reference:

{ 4, Which are (producers, (ovn-um 15, S vengers, decomposers,
carniveres, 'orwivores) presect in ooqn! (forest, opeqr -
field)?

1 b, Whi'h of the cnimals wonlid suaffer if pesticides were

spraved on an open field?

¢. Which woodland organisms coold stil) survive 1t tihe
forest trees were all c¢vt down? H-w do you know?

d. Which «<:ganisms can adap! to either iorest or open
Tietd?

e. Which organisms depend either directly or indirectly
on iusects?

f. Which organisms would die it someone continued to
"cleanout" the forest floov {(1ake all dead matter away, 4
carry out and burn all dead wood)?

4, Students who 1ike to draw can L.« -ked 1o illustrate the
kev.

5. Students can add more oreanisms *o vhe list, including the
niche of each,

6. The list could be divided 1nio foresi orsgonisms and open
field organisms.

7. The students could he asked to ,ecorsanize the 1ist, group-
ing alj herbivores, decomposers, or carnivores,

r

o« lhe key can be used to aid in moking the "Pyramid Puzzle".

ERIC

1
s




TEACHER SUPPLEMENT #19 o4

Food Web Of A Marine Community

‘ Directions:
Cut construction paper (different colors can be used to
denote different trophic levels) or cardboard into 5"
squares, one per student. Reproduce each sgyuare below on
a separate card.,

‘ 1st level 1st level
NICHE NAME NICHE NAME
PRODUCER EEL GRASS PRODUCER SEA LETTUCE

(is really algae) (algae)




\ICHE NAME \iCHI VIR 03

PRODUCER DIaToMs . FRuDLU bR YO
tite smellest o hiown alga)
4iLJde=MLCTYOSCOPpLL )

L

2u levet Jnd v
MGk Mk Niet < NAME
flods on alt WORMS eats ail BARNACLE
Lruducer s (a4 Ciustacean)

pruducers

~rock barpacles
l W\C‘\C‘..S




2nd level
MICHE NAME
Feeds on PROTOZOA
a1l the

producers

/

\ ~

VP,

¢

3rtd level

NICHE NAME
eatS all CRAB
producers

acr cean
protozoa, ( usta )

worm larvae,
barnacle
larvae

f
NICHE \ b

SITONGE

eats all
producers.
larvae,
Brotuzou

3rd leve)
NICHE NAME
feeds on WATER Fl.EA

protozoa, (a tiny crustacedn)
worm larvae,
diatoms,

barnacle larvae




3rd level
NICHE NAME
eats all CLAM
producers, .
larvae,
harnacle
larva

31d level
NICHE NAME

SARDINE

eats worms,
(a small fish)

water flea,
protozoa,
copepods,

all producers

3rd 1eve |
NICHE MAME

feeds on COFEPOD
frotozoa, (a t1ny animal)
wusm larvae. a crustacean
all tiue

producers J

hth level

NICHE NAME
eats all STARFISH

producers;
protozoas;
ropepods;

water flea;
larvae of:
worms, mollousks
and crustacea




hrh level
MCHE NAME

cats pro- BLUE WHALE

ducers,
protozoa,
copepods,
water flea,

mollusk larvae,
crustacean larvae §
7
\o
AN

4th level
NICHE NAME
SEA TURTLE

eats pro-
ducers,
worms, crahs,
copepods,
water fleas,
scallops, and
clams

@T:n level
MCHE L MME

tats Sardine. HERON
herying.
w01 ms

31d tevel

NICHE NAME
ears all HERRING
produc ers.

WOrms

copepods,
provozua,
water flea,
larvae of
crustacedy
and mollusks




il jeved

NICHE NAME
eats small CRATE
fish (11ke

sardine,
herring),
starfish,
crab,
squid

5th Tevel
NICHE NAME
DOLPHIN

cod, sardine,(a ma.mal)
herring

eats fish,

i h

ears (1db.
sTar tish.,
Sardine,
squid.
bherring

3th

NICHE

feed on

ey
AME, HY

N
ta moderdate-s1zed
t1sh)

leved
NAME
SQUID

Syuid, (rab. ta mollusk} P

scallop.

clam. baypacies,

sardine. herring




5th level
NICHE NAME
eats cod, TCNA
sardine, (a large fish)
skate,

herring, salmon

5th level
NICHE NAME

eats squid, SPERM WHALE
heron,

salmon, tuna,
cod, skate

o E

NICHE NAME

4th leve!

eats sat.uipe; SALMON
herrine




TEACHER SUPPLEMENT 20

Mosses & lichens PRODULCER

Producer; Producer;
ry s g3 1
Darnidelion Buttercup i
LN
ALGAE: LICHENS
producer (producer )

Food Web Of An Arctic tommup.
Produr er : SPAINISH MO»s

A

T
BROMEL TACEAE




PRODUCEK Habitav: High lant "THE FIK"
FORGET ME NOT- animal . cold  wrntes

like Climave .

Food: Gruass. ': ey,

minerals trow < gl

Trcks, €1: .

~1
[

iy

Herbivore GREENLAND COLLARD BLACKFISH: #fgne, plankton, plants
LEMMING :

Food:

vegetation

e




MUSK 0X; Giasses, Sedg-s. v UallDol R RN dres omy Thow
some ledvas Ad Direl s eas ee. Profers Jach s

fABBIT; twigs, bark, aud Met NN Prene ety of alging
leaty plants Priasti s oasnd e Gy

-




SHRIMP (Stuelifish: Choateo v SALMON
cals.  aleae; planhton R AHS e~ D e a0 T
i
|
|
}-
-,
3
h
1
Habitat: in ATFANTIC cobD WAL HE~; “odiashs, Stialdl s-als
cold shallow
waters
Food: eats all
rypes of shelltysh
(shrimp) and smaiil
fish (Salmon and
Blacktish)
— ¥
A | f
. /’\” i
— .
/ [
-~
I e hS
\ /': ) i 3
D e LU W o }
R




WHALE

Squid, fish,
crustac eans

Habitat: found YELLOWFIN
throughout arctic TUNA
waters.

Foods* eats all

live small animals-
Salmon, Blackfish,
Shrimp, Cod

Cars.
Food,
fish

SNai1's . LL3eCTs
/4—\
e V/ \\‘
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//_\ & ;xw/
O e
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/ A
/ x
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// Ao -~
e
| 7
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s f )
/ j
{0 &
L
lr\"’ o fivf\f o
Squids,; sh SEAL
and 10«
awallow, whaole

e

RIV'R OITER
traviisth.
amphiibhi.ns

1
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UNIT III: NATURE'S LAW 9P SUEYr+ 00 DEMAND
TIME: % period
TO THE TEACHER:
1. Arrange desks or profogatiy cnayrs a0 0 Torer «1'1‘«‘1‘\

' 'i‘ 3 st
2, Select two or three swudents L repte~c 0 Tcheni ol energy
(or "mother nature',, Jhis: sinderns shonld have a ball
of yarn and scissoges., Piaoe o = Lestd the crocte,
3. The other srtadents shoutd | v w0 v ra . cact with a
niche card and :wo larve paper i ps @i'orned 10 ubpo-

3

site ends of the cavd (see Suppicment 7 19,

‘ 4, The three in the center Hepon to (o tidet the webh by
each handing a producer e st »f the yava.  [he yarn
is unravellkd to o herbivase et v 5 e heibivore tucks
the yarn under the.paper iy toboited "1 ATE 1T, The
herbivore takes one end of 1te bt ol varn and rucks
this end under the (l1p labeltod "Bk TN ME® The varn
is unravelled to a primary cvarnsvoo  that feeds on the
herbivore and cut, The carnivote tnrksithe « ut end under
his clip labelled "1 ATE IT*" ltimts carnivore takes one
end of the bhall of varn and teoo~s 1t under the clip
labelled "FEEDS 0 k", The yai1n 15 anrazelled to a car-
nivore that feeds on the primary « smruivere.  lhis process
continues until each organism 1> atisfied that 11 is
connected to all the organisms 1' feeds on, Neturallyr
the bacterio will be « nnected ¢ all the ot ganlsms,

-

5. A moment can he spent 11 € XHhouste appteciatoon of the
web thus consiructed!: ‘

ERIC :

Aruitoxt provided by Eic:




PISTAACTIN) IV PLANS

*,

UNIT I11: NAUURE'S LAW OF SUPPLY AND DEMAND
TIME: 4 perind

Working withiv the remaining time allowance, the following
sstuations can he enacted:

a. To visualize the loss of useabie eneruv along the

-y food vbarns, eqack producer «un he handed a number

b ol wquares? of paper each representing a moiecule
of t .t {f.¢, potential chewical erniergy). Since
each producer would use” some of his own food, he
hee pr o prece nf paper and pa-ses the rest along

) the ¢bain 1o the herbivores. ihe herbivores must
keej- one molecule to use and th.n pass the rest
alon: the chains. This continnes, each organism
{(bexuny fed) keeping one moiecule aml passing the

. resit along. When all.the Tood molecules are goney

Lie vryganisms not fed are asked 1o stand up. Brief
discussion shou’d point out that (1) there is defi-
nitelv a limited amount of food and (2) the useable
encrgy is consumed and must ne renienished by pro-
ducers u-ilizing radiant enereay, '

bs To dramatize the far-reaching effcets of pesticide
porsorane. the producers can be handed a stack of
. v DDT molecules. Keeping one. ihe producers pass the
rest nlong the chain until all the orcanisms are
contaminated--none should be spared! .

Co Tou rnvesvigate the dependency of ull vrganisms on
the producers {this is a godd one with which to end),
posiuiate a stress that would k11l the producers.
Agarn. DDT 1s an excellent choice. or air pollution,
(or s1ltation in water) that screens out solar radia-
tivn. {he producers drop Ttheir varn and the herbi-
veres “reel it in'. Anyv orgopnism that loses all its
foud sources must then die, releasing the yarn it holds.

SUGGESTIONS -

A. For an advanced ~lass, or if the foud web is made more
Lhat onee, various colors of varn can be used to show
ei1ther the different trophic levels, the «.fferent hab-
itats. land, sea (deep vs shallow), air, or any type
of 1elatiunship desired.

¥Phe total number of squares should he five less than the
o total pumber of Hivanisms,

ERIC

Aruitoxt provided by Eic:




B.

The post-activity discussion can be extended with stu-
dents suggesting stresses. An example for a marine
communily is: contamination and/or death of the fil-
ter feeders (like clams) who concentrate radioactive
wastes (from nuclear reactors) that are leaking from

4 barrel dumped in the ocean. A land-bazed community
can be stressed by hunters eliminating cer.2in key
orzunisms (for trophy), to eliminate species that
compete with domestic animals, or to eliminate 'pests’.

—
v

80
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UNIT Iike NATURE'S LAW OF SUPPLY AND DEMAXND .

INTRODUCTION TO ACTIVITY
A Towerine Puzzle
TIME: 4 periods
GO0Al.;

[0 prepave a three-dimensional pyramid of numbers that will
show the numerical relationships among the links of a food
“chain and the successive dependencies of each organism on

the nexi,

INTRODUCYION:

The directions for construction of the pyramid must be
followed exavt1§ or the activity will not succeed. However,
the e¢flfort is well worth the results sibce the ensuing dis-
cussion and subsequent gstudents' comprehension is greatly
enhanced by the presence of a three-dimensional, maneuverable
model that the students themselves have planned and constructed.

The boxes used in making the pyramid must be measured
befor -hand to determine how large a square can be cut out
of tt. top of each box so that the next smaller box "just
fi1ts" on top.-without falling through the hole of the box under
1t. Refer to sketches* below. Either write directions for
the students so they will cut the hole out of their box to

i the proper dimensions, or draw the cut-out lines yourself.

I'be sides 0" each box must be numbered, one number assigned

to edach food chain. See diagram below.

MATERIALS:

*5 boxes prepared as ' | Key:
dragrammed below
. level top carnivore
level secondary carnivore
~Side view: level ¢ primary carmivore
level herbivore
level producer

numbers 1 and 2 refer to different
food chains




[op view of hox a Side view of hoxes a and b
’ Pl
|- ‘“ L} -.-‘ r
(Cat Dut | ——
il

+

Note: dotted lines delimit area to be cut out

Maierials needed for pyramid:

papet 10 cover the sides of the boxes (paper can be replaced
by edch class)

crayons, ftelt markers, or coloredichalk

staples, thumb tacks, tape or glue

knives, ruzor blades, or scissors

reference books for food chains

directions for making the pyramid: Supplement # 21
exairples of food chains: Teacher Supplement # 22

optional: Supplements # 23 and # 24
Test, Supplement # 25; answer sheet Supplement # 26

+ ®
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TEAUHIER SUPPLEMENT 21

s

[
Direclious For Making The Pyramid
Froside ¢xch croup with one (or more) setr of directions
to construct their part of the pyramid, [he directions will
read the ~ame exccept for the statements under!ined., Substi-

tute tae prop-r words as indicated for dhe various boxes. ¥

SIUDENTS " DIRELT:ONS FOR BOX a(or b. «, d, e)

Step b Gatorn fomr - hoets of paper sl cut each to fit a
<1de of the wox. Do not atiach the paper to the
hix ret,

™~

Step 2. studenis who made the same iood cuain work on the

same sheet of paper.

Step J. dind the side of the box that has the number of your
food chotn. Use the paper cut {o fit this side.,

Step 4, YUICKALY draw 100 organisms ot the type of your food
cirin 1hat fits the niche of producer. (Note
sunstitutions for b, ¢, d, e.)

Step 5>, A tach ihis drawing to the box ON THE CORRECT SIDE.

Step b. It large print write the number "40,000,000 across
the drawing. {(Note substitutions for h, c, d, e.)

Step 7. ¢u. a hole in the top of the box by cutting along
the RED LINE,

Step, . Heip others 1! you have time,

fSubstitul sons

BOX ('% Tevel) STEP REPLACEMENT
& . -

'vg',, i 50, herbivore
6 ~, 000,000

« 4 . 25, primary carnivore
6 %, 000,000

d Yy 10, secvondary carnivors
O 40

¢ 4 1, top carnivs e
6 1

NOTE PO THE TEACHER: The large numbers that are « .° en acraoss
fhe drewings « < g m re ~ealistic estimate of tie numbers of or-
gar1sms o cach level that can support rhe numbers of organisms
at the next revei,  Most hinlogy texts have an adeqg 've descrip-
1.9 of ecantoscal pyramids,




FRE-ACTIVITY PLANS
A Towering Puzzle
UNIT Ift: NATURE'S LAW OF SUPPLY AND DEMAND
TIME: 2 per:ods \
TO THE [LACHER:

this can be vmitted if you prepare the food chains your-
~elt.

the (lass 1s divided into four groups, each group assign-
ed.or selecting an entirely different type of community
{e.e. marine, freshwater, desert, foresi, open field, human
subd.visiovn, swamp or marsh, savaunah, tundra, decaying log).

The assigument 18 to write a five-link food chain charac-
terestic of the community selected. A sketch of each orga-
nism shoutld be included. Refer to Supplement # 22 for ex-
dmplv;. - Iye . students may be asked to sketch a scene repre-
sentative of (he ~ommunity being studied. A written and/or
orally presented synopsis of hiotic and abiotic factors and
how theyv interact may be required. Each student in the .group
shonld have a copy of the food chain, iucluding all items as
fhey ave presented in Supplement # 22, Other examples can be
found in Supplement # 14,

ACTIVITY PLANS
A THhwerding Puzzle
UNIT )1i: NAIURE'S LAW OF SUPPLY AND DEMAXND

TIME: 1) periods

TO FHE YFACHER:

bon't explain to the students that they are making a pyra-
mid since this will deprive them of part of the reasoning they
should perform themselves. ,

Divide 1he students into five groups (one group ﬂsr box),
including at least one <tudent i1n each group representing each




[

of the four tood chains studi~d. Fach student will need the
copy of th> fiod «hain hLis "pre-dctivily gioup® prepared,
Nurber the four food chains {(one to four). [lell the students
to remember 1 he number applied to their own food chain,

Hand tach group a box and the ditccrions {(Supplement # 21)

for moksng that fevel of the pyramid. <Curtesity and puzzle-

me 1 shor i He fostered .l stomulaccd. but euncourage the

stoadege~ 10 "fieuare it oun”™ ithemse jves. >tiess the 1mpourtance

A o toltawine the instructions exactiv, pooficutarlv attaching
the,: papet To the correct side of b bhod. matehiug the num-

- bes asstiened to their food chairu with + e same npumber on the

s1de uf the boux

Atter e smdents have completed e drawingz, everyone

shourd s1t 11 a large circle or square iacing each other.

\nh fur volunteers to enier the c1icie with o box and fit
alt the boxes together so they to1l o story {ur illustrate

N (=4 . 4

as iy e togical concepts as possiblied.  Encourage all stu-
dents to oller suggestions., -

Atter the students have correctiv (onstiructed the pyra-
mid, with the four food chains properly a@tiegned, ask every-

one to sit down,

I'nrn the buxes so all the siudents can ionk at each of
the sides. Ask them to imagine that they know nothing about
ecolozy (') and 1o use the pvramid 1o explain as much about

# ecology as they helieve the pyramid displays.,

ERIC

Aruitoxt provided by Eic:
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POST-ACTIVITY PLANS

A Towering Puzzle
UNIT IT1: NATURE'S LAW OF SUPPLY AND DEMAND
TIME: 4 period
TO THE TEACHER:

The aolinwiné questions can be posed to analyze in depth
the siganitfircance of the pyramid.

1. a. How many molecules ("pieces") of DDT would end up in
in the top carnivore if each producer is sprayed amnd
tukes up only one molecule of DDT?

b, What special warning“ﬁoes this present to man?

2, 4. 1f the human population keeps on growing, wha. will
people be eating in the future? That is, what will
the pyramid look like? ,

h., Why? o

NOTE: The students should realize that we will be eating
the producers direetly because of the waste of chem-
1cal energy (mass of flesh, bones, eic. uneaten and
tost as heat) inherent in a five-link food cmain.

3. Why does 1t take so many producers to support the
¢ consumers?

4, Why do the boxes decrease in size?
5. a. If 1 pull out one box (do this) why doesethe pyramid

collapse.
t.

[ S

NOTE: it should if the holes were cut the right size! :

h. Which is the only box you can remove from the pyramid
without causing it to collapse?

NOTE: 'he top one,which is why it would be a good idea to
R have a food chain with man as top consumer.

v. What message does ‘this present to man, whc generally
feels that ali life on earth exists 'FOR MAN'?!




My

6, In wiiat way!s) do(es) ihe pyramid not portray the complete
story of interdependencies?

NOTE, it doesn't show the needs of the producers, the decom-
posers are omitted, often the top carnivore is capable
31f feeding directly on the producer or herbivore, the
numbers may be inappropriate because in some cases a
whcie organism is eaten while in other. cases onlv a
fraction is consumed (like the leaves on a +*ree)
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Aruitoxt provided by Eic:

SUFPLEMENT # 24 .

Answers To Supplement # 23
(
90%
The plant uses some of the energy to grow, to repalr,; (O
respire, to produce its own food. ~Also, the (ow doe&s 't
ahsorh the entire plant,

Gramn
There 18 too muach waste of space and
thtermediate orgdanisms 1n a

food needed to sappoxt
food chain. -

¢ An interestiug side line would be to pursue the pros-
spect ot a two=link food chain all over the woritd;’
Man and his producer organism. Would it be a bal-
anced ecosyvstem? Would man be able to survive
psychologically in such an environment.

a0




4 i,
’
39
ll.
e
6.
%,
O
ERIC
m;;ﬁﬁ

(’i

STENC
SUPPLEME~N: : 2°
Test oOn

NYature's Law of Suppiy 4an: Demand

INSTRUCTIONS: Please use your Hwtr popri. Be as Bl o+ v une

cvatt bul aaswer aii  pue =7 s COMple o 0

Wrrre Lo naines or draw tne sy ooasrasims gt wound s <
a f.ve-trk tood chain, Fig s i SEVRE TER SR SRR BN FY U TR FPS U I
eneel i pAarasite singe fney ¢ presves oo osidesta 7,

RIEEN T

tudey ecch ot b organisms v o0 vodrew ab e vy
the correct ferm (from the foulia neis 0P Catne e, pit-
mary carayvore, producer, docompasir, Sceoondary carurieareg
herhivare, . —

What 1s the criginal {f11sr  =car.. 0 ENERGY Cor aov igod
chain? .

What 1s the difference beiwcen o 1o ol chaln and @ fgod we B2

= e # o0 s

Wildlife otficials noted the doi poaptation ot Autora,
N. C. was stecadily declining. {oens, oflicrals ordered oo,

hunting in certain areas for sosir vearaes After lous

vears the deejp population hau incicased greatly pur o
the end of six anl a half vears 1o deer populat? on ol
Aurora wasg all but gone,

Giveu :ii1s information what retairoup~iips migho bav

caused 1he decline of the deer popnlation?

A ducl. haven was located 1n castera N, €0 by jocal w,pd-
life officials., Hunt’ s tiaocked to the arca. O00f1c01408
alltowed a Jimit of tv . ks o tunier.  For me-i bunners
to athieve this Timie, « woold rake an average of thyee
shots to ki1l one duck. This ‘upen season’ on diichs 1n
the area continued for severs! sycurse Wildtife ofticials
hegan 10 reord large 18t wiits o This duch Haven as
result of lead poisoning.,

Ofticrats wiere puzeled as to o ause of the {ood joisya-
g heeouse they knew no rndustry tad put sedd wirste onto
ithe supritowmling waters., Whai do v thiak was tie Soui o
ol the 1teusd poisoning?

What oitbher organisms will youw «x, - (o be 10 daneer ot
lead peisoning now?  Why?
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supplement # 25 (Cont.)

’ 7 ¢

Rabbits tirst choice of food 18 grass, aad

a.
b,
Coe
d,
€.
fo

First, wbat would happen tv gack of the organisms i1n ti.

their secvond choice of food 1s soyheans,
Grasshoppers eat grass.

Hawks eat rabbits,

Bluejays eat grasshoppers,

Bacteria feed off decaying ma*terials,

necaying materials return nutrients to the soil,

cycle if nnily the rabbits were eliminated?

Second, what would happen vo gach ol the oreganisms 1n
Larl Sroanisms

the cycle it only the grasshoppers were eliminrated?

In an ecosystem where only the pianis took in radio-
active minerals (resulting from nuclear testing), and

the following food chain was present, which of the

organisms would end up with the most radivactive min-

erals within 10 years?

Explain why you selected the organism.

G2




TEACHER SUFPLEMENS # -6

Answers To Suppl:men # 25

Since answers may vary, the {3ii-wing 1s a repradiacil o
of the answers given by ovne 210 owr students.

produacer (T

/£3§ :

\yaoferia)

. . -
[T

Deconposers

bo:«e ¢ Huld
be hi:ied by
top carnivore 1O Carhi.are

(an)

X ‘
ﬁr\ .
secondaryforiniiore

Sunlight for plants

A food chain is a list of oreanisms -that depend on €acty

other for foud. Starting with pivducers ap 1o top caruv;.
vore .

A food web is all interconnec s ng food chains in a communtiy

In my opinion the deer popuisr:on died out because of mass
starvation., For all the new fawns *here had to be foud,
but the competition for food  am ng *he large Jdeevr popuia
tion prevented it, therefore vausing the death ol rr¢
.reproducers. (fawhs) '
I think the lead poisoning was coused-by the hunter -~ ammu
rnittion, (which contains lead perists), Now that the fish
have gotien lead poisoning sume<bine like this miglv toppen

/NOTE: lead from gasoline-piwer+d boats is another po~s:

— HopmreRe
“w LXK EAT -g;fd;
Cat 3 7, \&f «~ becoms
fish ond loecome 1™ contam o
Centaminated
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Supplement # 26 (Cont,) 2
Birds =ai fish Hunters eat birds
4ad become contaminia® vud, and ‘become con-

.7

8.

Taminated,

(a) rabhits  grass and soyreans grasshoppers
die cut become more pleni:ful multipiy greatiy

biue-j34vs multiply since blue-jays ear other
greatty nitds’ ~ogs then other
species of birds may be-
# TCHme scarce
(b) erasshoupers trass hecomes
die-out mote ohbandant
1A
Blue-jays have Rabbi1s have more
nothing to eat to ear, and hecome
50 thev die out evil muie abundant

Havks bave
. ) more to €af; so
they reproduce more

-

hawks eventually eat Rabbits eventually eat
all rabbits which 411 the grasses and 1
causes them to die snybeans, which causes
out mags starvation, Also
the nawks take a large
fall,

Bacteria feed off the
decaying materials.

Decayed material fertitizes snil .for producers -
to start growing again.

Lo

1 believe man would end up wiih the most hecause the wheat
would contain o small amount,; which the cow would eat 1in
large quantities and a man who ¢ats the cows receives

an even larger amount of radivactiveness, which, within

10 years would reach a dangerously high amount.,
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UNIT IV PLAN

UNIT 'IV TITLE: TO EACH HIS OWN
TIME: 14 periods
PURPOSE OR OBJECTIVE:

To investigate the.interrelatiinsnips of orgonisms and cheir
physical environment. Specifically; f{or students to ugg;??\-
stand the following concepts. ,
l. Populations are liwited by %:clougical and physica:
factors, thus maiutaining a hal-rnce 1n nature,

2. Organisms contiunously altier i{hvir own environment,
making it less inhabitable for themselves, but per-
haps more inhabitable for other spe t1es,

3. Each species has structnrai and phtysiological charac-
teristics enabling it to func z10on saccessfully 1n its
habitat and niche.

4, Organisms that cannot adapt to change, die.

5. Change as the result of enviroomental stress, may not
be immediately evident, sometimes requiring months or
years to be effected,

ABSTRACT: ~ - -

The major activity is a transect study in which the students
collect 'physical-+and biological information about various
environments and analyze this data in an attempt to discover
the relationships that exist among :ire¢ organisms and the
physical factors i1n specific communities.

The other two activities stress adaptstion. "The Adaptation
Angle" challenges students to design envirouments and then to
construct organisms that can adapt to these environments or
vice versé. "The Adaptable Treasure Hunt" involves the stu-
dents in preparing a list of organisms that display a particu-
~lar adaptation. . .and then to finu tuese.




UNIT IV

A Transect Study -
The Ecologists' Thing

The Adaptation Angle

An Adaptable Treasure Hunt

SCHEDULE

Pre-Activity
Actlivity

Post-Activity

Pre-Activity

Activity

4 periods
half-dav

4 periods

1} periods

1% periods

2 periods

%
|
’f




UNIT IV: TO EACH HIS OWX

INTRODUCTION TO ACTIVITY
A Transect Study - The Ecologists' Thing .
TIME: 9 periods
GOAL:

To plun and implementi, then organize and cvaluaie the data

from a transect study.

INTRODUCTION:

~ The students obtain first‘hand knbwiedge of the use of
fiéld equipment in an ecologica! study. They learn bow to
measure temperature, wind velocity, licht intensity, rela-
tive humidity; bow to collect s011 organisms using a Fullgren
funnel apparatus; how io do a plant population study along
a trvansect; and how to make a soil analysis. In addition,
they learn how to organize daia so 1t can be analyzed and
evaluated.

It is important the students realize that the knowledge
and understanding of the relationships observed during the
study are limited by the amount ot, and accuracy of, mea-
sured data that is collected, Most equipment can b¢ made by
the students; however, if any equipment is unobtainable, the

corresponding activity can be omitted. Activities can be

omitted or modified commensurate wiith students' abilitres.
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SUPPLEMENTS

26. Pre-Activity: Plant Types

27. Pre-Activity: Temperature, Relative Humidity, Wind
Velocity

28, !Relative Humidity Charts

29. Pre-Activity: Soil Amalysis

30. Instruments and Apparatus for Transect Study
31. Preparing Graphs for Analyzing Data

%2. Data Sheets for Transect Study

33. Analyzing The Data




L

5~

00—

PRE-ACTIViTY FLANS ////////
/

A Transect Study y

UNIT IV: TO EACH HIS OWN : )
TIME: 4 periods
TO THE TEACHER:

The following sequence is recommended for famillarizing
the studeiits with the more compiicated tecnniques that wili
be performed during the fie%d study, You will undoubtably
modify the foliowing ideas depending upon the students’® abrl- -
ities and the available equipment.

Introdu: e the transect studv: a rops wi1ll bhe extended
along the ground, passing through a vaiiety of environments
(Ex: creek edge, swamp, open fie!.d, woods). There will be
a team o f three students responsibie fur each 10 feet along
the tf%gsecf, collecting as much i1nformation akoui thelir
station as the class agrees on. If evervone coliects the
same data in the same manner, al!l the data can ve srganized
and then analyzed. The relationships and variations are
complex and fascinating. The study i1s sxtremely sophisticated
research and requires total coopecration among all teams.

SUGGESTIONS:

1. A 100-foot transect is a convenient size. Depending
upon class size and sthedules, one, one and a half, or
two classes could conduct one transect siudy.- :

2, One class period is used for cotiecting the data 1n the
“coathanger count", {Supplement # 26), and th: plants can
be pressed overnight. The next day the following Lype
vf chart is made and the students asked to draw their own
conclusions. . .Ex: What plant was present in the most
areas; why? Ask students to propose hypotheses explalning E
the reason they obtained their data, They should even-
tually realize the necessity for collecting more data frem
the area: soil type, soil moisture, protection from wind,
comparative temperatures, and relative numdiity at the same
time, types and numbers of animals 1n their respcctive




areas, and so forth This shouid lead tc on appreciaticn
of why the transect study shouald be undertaken, and the
necessity for all teams using exactly tne same technigques.

CHART :

Jrus
L3
o
[t

o Nt
At
(o)

5 8

3
0 ! 3 4
0
0

1 0 H i

.
.

3., Practice measuring the physical factors. The students can
be eacouraged to develop their own instruments. Suppiements
# 27, # 28, # 29, and # 30 may be helpful. Only practice
those technigues that may require practice to assure reli-
ahle and consistent data-coilection. Too much practice
becomes’§ull,

»

SUGGESTIONS:

Two or three stidents cau be responsible for teaching such
techniques as res:iing thermometers, computing relative humid-
ity, using tie wind gauge. Meauwhile, individuals or grours
can be doing any or all of the following:
—
marking the rompe ir 10-foot sections, building the
Tullgren apparatvs {
assigning teams and checking their equipment (assuming
each team is responsible for bringing from home all
they can) ¢
making the wiid gauge o
making the necessary charts (Supplement # 31)

4, Plan with cless an appropriate schedule for the fieid
study. It is possible to colleczt the field data in half
2 day or less depending upon traveling time and student
cooperation, 1If arrapgements ran be made, it might be
advisable to take two classcs each morning (field work
requires two nours) and spend another hour completing any
lab work and posting the data. Alternatively, two classes
could do tne field worx in the morning and two in the
afternoon. Completion of lab work and posting of data
can be restricied to individual class periods on subse-
guent days., The former plan eliminates the dual problem
of storage and loss of collected samples, while the iat-
ter is more convenient for most school facilities (room
space) and allows time for plant samples to be dried and
pressed hefore they are used.
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a book,
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Flant Types
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I. Sketch of plant

Aumacy ipn the area

(use back if necessary)
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COMFARISON OF CLASS RESULTS.

Were your piant tvpes and vumbers simiiar or different from .

the otber students?

Explain why:
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STENCIL
SUPPLEMENT # 7

Pre-Activity

TEMPERATURE: NAME

%

Place the thermometer flat on the ground with bulb up and
record the temperature when the fluid stops moving,

F {surface)

Make a slit in the soil by forcing in a trowel and piyving
forward. Pull the digging tool back. Slide the thermom-
eter bulb into the slit to a depth of about 3 centimeters
A{1"), Slip the tool out andi close the soil against the
thermometer. Read the thermometer only after the fluid

stops moving. Scrape away enough soil to-take the readings.

°F (soil)

RELATIVE HUMIDITY: e

";""""‘—9
A sling psychirometer is used to measure relative humidity.
This psychrometer has two thermometers mounted on it., One
of the thermometers has a "sock" tied around it. Wet this
"sock" with distilled water. Then sling the psychrometer
vigorously for two minutes. At the end of this period,
record the dry bulb temperature as well as the wet bulb
temperature. Then relative humidity can be determined from
these readings using a chart.

- -

°F dry bulb

°F wet bulb

% relative

Not;s A simple psychrometer can be constructed for this activ-

ity - see Supplement # 30,

WIND VELOCITY:

l. Make a wind gauge as directed sy the instructor.

2, Use your wind gauge to check winoé velocity in a windy area
and in an area with little wind, Take readings at six
inches above the ground and at two feet above the grouna.
Then draw the angle that the wind made at each location,
or take the appropriate reading depending upon the tyge
of gauge used. -~

Windy: ®F — —Windy 2 ff, _]] Not Windy _ow. NoT_Windy 2.%1; _

Describe lo- - Describe loca-

cation on tion on hack.

back.




Relative Humidity From Wet

Supplement # 28

Relative Humidity Charts

and Dry Bulb Thermometer
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Supplement # u% (Cont.)

HR 13!

II, 61° . 80° F
Tenperature of Dry Bulb in ° F
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Supplement # 29 (Cont
Sieve No. 1 (zravel)
% of the total sewple
Sieve No. 2 (sard)

% of the total sample
Sieve No. 3 (silt)

% of the total sample
Sieve No. 4 (clay)

% of the total sample

SOIL CLASSIFICATION:

.)

Type of soil
based on classi-
fication below,

Sani, less than 15% clay and/or silt

Loamy sand, 15% to 20% clay and/or silt

Sandy loam, 21% to 50% clay and/or silt

Loam or silt loam, 51% or more of clay
. and/or silt

Clay-loem, 20% to 30% clay

Clay, 31% or more clay




SUPPLEMENT # 20

Instruments and Apparatus for Tisnsect Studv

Wind gauge: Usirg a zigzag ruler as a model. the wind

‘ 1.
' ) gauge 1s cut out of cardboard.
o
L TaPE )
| “,5 12"
REAN Ly
THREAp o
(R¥) ;w*a
167 22 ¢35 ¢199 s

§ in.

A(-__.T_------,p measurements are one inch agpart

To use, hoid wind gauge in direction wind is hiow, ug,
read the number the thread points toward.

Sling psychrometer:

To use, swing thermometer for
three minutes and read the

'@ry bulb' temperature. Thren
wet a thin piece of cheese-
cloth and wrap it securely
around the bulb., Swing the
thermometer three meore.minutes
and read the 'wet bulb' tempera-
ture, Use the chart, Supple-
ment # 28, to determine relative
humidity.

lied .. Cout
mﬁf‘?‘gf\f) TAPE 7 HanoeER

Rolled |

Maski o
Tat

Inpaenr
couY RooR

THeRMOAME ER

Wrap thecse-
cleth here
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TEACHER SUPPLEMFNT 2 3]
Prerur ing traphs for Anarvzing Date

The foliowing g:aphs are suggested. Students or teache: cun
prepare these graphs before the field study and post them.
on the wal?, .

1. Plang _data

A. Fiis7r post uil piour data on the following chart
(to determine the wumbers ot each tvpe plant for
comptetine the (bhaxrts yn B}

- .

P

it b rma PISRREY. SPRPIV'S

™
21 .
3 Srorons
E
; WRITE
VU,

e=G
it s,

<
2 W
B. Prepare¢ one chart for eézg plant. The teacher can

visit the field study site and estimate the number
of coairis thar will be nceded.

PLAY
TYrE H
ror— ]
:
* ‘
0 4
H
2 § !
o T T
- &R L oo+
h 7T 1X_
T T o
. l ;V n
R
A >

T, N NG

*Omit numbers when preparing charts, After data
is completed on Chart A, uumbers can be written
to accomodate the maximuin number,




Supplement # 31 (Cont.)
C. Height of Plants: prepare charts plotting stations
ve plants below knee, plants between knee and head,
plants above head

2,—Animal data - plot numbers of animals vs station in

the same manner as plants. =0
3. Physical factors - plot each physical measurement vs
stations
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Supplement = 31 {(Cont,)

i. Ipdividual graphs - stations cuan graph results similar
to 1hiis helow,
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© ACTIVITY PLANS ‘
A Transect Study - The Ecologists' Thing
UNIT IV: TO EACH HIS OWN
TIME: 3 working hours (plus travel time)
TO THE TEACHER:
The activity can be divided into two sections: field and °
lab.

1. Field: Students can lay the transect rope across the
%tudy area and select their stations. Number the
stations consecutively, students recording their
station number on each data sheet. fIt would re-
duce classroom confusion if each transect (that
is, each class) had a different set of numbers/
Refer to Supplement # 32. |

2. Lab: The following must be completed.
a. Determine relative humidity.
b. . Complete lab activities for "soil animals" “and

"soil analysis".
c. Post data on chart no. 1 A (Supplement # 31).
d. Post data on all remaining charts (Supplement # 31).




STENCIL

116

| SUPPLEMENT # 32
:

Transect Station #

Names

WIND VELOCITY

DATA SHEET # 1

Directions: Write the number on the wind gauge that tihe
’ thread points to; take 3 readings and average

themo
a, On the ground

reading 1,

S.

3

total

b, At waist level

. reading 1.
2.
3.

total

c. Above your head

reading 1.

2.

3

total

Average
(divide total by 3)

Average
(divide total by 3)

« Average
(divide total by 3)




Supplement # 32 (Cont.)

Transect Station #

TEMPERATURE

Directions:

HUMIDITY

Names
]
DATA SHEET # 2
Time -

a. surface temperature °F
Lay thermometer with scale facing up.
Wait 3 minutes.

b. ground temperature (1" down) °F
Make slit in soil, slide in thermomc-
ter. Shove soil back around thermome-
ter, wait 5 minutes, scrape away enough’
soil to read. s

¢ sub-soil temperature (8" down) op
repeat as described under 'b!

a. dry bulb -swing 2 minutes and read

OF

b. wet bulb - wrap cheesecdot.h around

bulb, swing 2 minutes, and read
o
c. relative humidity (from chart) <




Supplement # 32 (Cont.)

Transect Station # Names

DATA SHEET # 3

ANIMALS IN THE ATR

Directions:

a.

In the field--==-

Using the insect collecting net, walk along your

10-foot section of rope, swinging the net in front
of you in a figure eight, brushing the tops of low-
growing plants.

b. When you stop, quickly grasp the net near the rim,
preventing the insects from escaping.

c. Carefully hold a plastic bag over the rim and re-
lease the insects intu the bag. TiE the bag
securely closed. .

In the lab-=--a-

a. Pour a small amount of alcohol ‘into the plastic bag.
Close phe bag securely.

b. Shake the bag for a minute.

e, Empty the insects onto a paper towel.

d. Record the kinds and numbers of insects.

TYPE (sketch or name) NUMBER




Supplement # 32 (Cont.)

Transect Station # Names

DATA SHEET # 4
ANIMALS ON THE GROUND
Directions:

Working your way along your section of the rope,
search under the lead litter for insects.

Record below the types and numbers of each type
you find.

TYPE (sketch or name) NUMBER
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Supplement # 32 (Cont.)

Transect Station #

PLANT TYPES - short

Directions:

your knee growing agains't both sides of the rope.

*

Names

DATA SHEET # 5

120

Take one sample of each type plant lower than

in plastic wrap and tape or staple to this

leaves togeiher.

3. the no. of stems coming out cf the ground.

{Attach bag here)

(Attach

(Attach

(Attach

(Attach

(Attach

(Attach

bag

bag

bag

hag

bag

here)

here)

here)

here)

here)

here)

Wrap each

page. Count only
Count all dead

Total number of Plants

Total

Total

Total

Total

Total

Total

nuvmber

number

number

number

number

number

of

of

of

of

of

Plants

Plants

Plants

Plants

FPlants

Plants




Supplement # 32 (Cont.)

Transect Station # Names

DATA SHEET # 6
PLANT TYPES - medium °*
Directions: Pick a twig or leaf from each type of plant

which is taller than your knees, but shorter than you are.
These must be touching or hanging over your tramnsect section.

(Attach bag here) Total number of Plants . -
(Actaclh bag here) Total number of Plants .

(Attach bag here) Total number of Plants__

(Attach bhag here) Total number of Plants

(Attach bég here) Total number of Plants

(Attach bag here) Total number of Plants

(Attach bag here) Total number of Plants -
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Supplement # 32 (Cont.)

Transect Station # Names

DATA SHEET # 7
PLANT TYPES - tall
Directions: Take a twig or leaf and bark sample from -t

type of plant-which is taller than vou are. These must be
touching or hanging over your tiansec! section.

(Attach bay¢ here) Total number of Plemts_

(Attach bag here) Total number of Plants__
(Aittach bag here) Totat number of Plants .

(Attach bag here) Total number of Plants o
(Attach bag here) Toral ngwper of Plants e

(Attach bag here) Total number of Plantvs_____

(Attach bag here) Total number of Plants

A

¥
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Transect Section # ' Names

DATA SHEET # 8
SOIL MOISTURE
Directions: Pick up a handful of soil and classify the
amount of soil moisture in it by the follow-

ing descriptions:

o a., Dry -fails apart and sifts between‘fingexs

b. Slightly.moist - appears moist but does not
stick together when squeezed.

¢. Moist - sticks in a clump when sgueezed

d. Very moist -~ squeeze and the warer is
obvioud

e. Wet - water drips.

S0il Moisture (1" down) .

Soil Moisture (8" down)
(Halfway to your elbow)

LIGHT INTENSITY

Directions: Write in either: a. total exposure;
b. partial exposure; t. Ttotal shade

Morning

Noon

Afternoon

NOTE: Look to east to judge morning exposure,
Look to west to judge afternoon exposure.
Look ditrectly overhead to judge noon
exposure.
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Supplement # 32 (Cont.)

Transect Station # Names

DATA SHEET # 9
SOIL ANIMALS
Directions:

1. 1In the fieid - collect a 'plug' of soil that fits iunto

v[’\) a no, 303 can; label

]
[ §

1 ) %f o “Nm
A 6;5 out th\s <o\

¢

Perform either a or b:

2. a. (n the lab - empty the can into the large can with
a screen bottom in the following
apparatus:

~ light source (plug in)

can with screen bottom (holds soil
sample)

,———,———"’—'COIIecting jar (with alcohol in it)
]

Label the collecting jar.

Recording results - pour the contents of the collecting jar
into a shallow glass dish. Observe under dissecting miscro-
scope.

NAME OR SKETCH OF ORGANISM TOTAL NUMBER COUNTED
1.
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Supplement # 32 (Cout.)

NAME OR SKETCH OF ORGANISM
3.

TOTAL NUMBER COUNTED

S




Supplemeﬁl # 32 (Coné.)
2. b. NEMATODE STUDY

Materials (in lab)--funnel, chees€clotb or stocking,
soil sample, rubber tubing, jar or beaker, alcohol
tripod, clamp

Nematodes are microscopic round worms; some infect and destroy
plants.
1. Wrap soil sample in a double layer of cheesecloth

stocking. dwﬁ*er
9, Set up the funnel as illustrated: F“mml

Sa1}

X\;_ﬁ Rubber Tuby ng

Place the sack of soil in the funnel and slowly fi1ll the
funnel with water. Nematodes will move through tbe cheese-
cloth i1nto the water where they sink and concentrate

above the clamp.

After 24 hours, open the clamp for a split second re-
leasing a small volume of water containing nematodes.
Collect this in the beaker or jar.

Centrifuge the liquid--nematodes being heavy will be
thrown to the bottom of the test tube. Carefully pour
off most of the water. (This step is optional)

With a medicine dropper, transfer a drop of the suspen-
sion left in the bottom of test-tube to the micro slide.
Cover with a cover glass. Observe under the microscoge.
The worms are transparent so look carefully.

OBSERVATIONS:

Sketch of animals seen Total number of each counted

1.
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B. Calculate the % of each layer as follows:

Supplement # 32 (Cont.)
TRANSECT # Name
. DATA SHEET # 10 \
SOIL ANALYSIS:®
1. In the field - a. Digging downwards to eight inches
drop spoonfuls of soil into a no. 0%
metal can. Tryv to collect equal
amounts of soil from all depths. .
b. Label the can with your transect num-
ber, title it "soil analysis".
2, In the lab - a. Add tap water to the soil sample and
mix.
b. Pour this muddy suspension into your
glass quart jar.
¢c. Rinse the can with more water and pour
the rinse water into the glass jar.
d. Fill the glass jar with water. Shake well.
e. Label the jar with your station number.
3. Comparing results -
Directions: After_the soil has completely settled (about
2 days) draw a profile of the different layers:
A. SKETCH PROFILE ,lﬁh\ MODEL OF A PROFILE
< .
- Floatine items =
A hurnus e?, pkuaT
- Nt ) C Maﬂr a‘ 5
)
\L/ S (heaviest ) -Sand

May be & lauers
A courss &‘4_ f\ne

100 X depth of one laver = %

total depth of soil

Make this calculation for all the layers.

sand %
»~ 8ilt %
clay %




Supplement # 3< iCont.)

Transect # Name

DATA SHEET # 10 . Alternate
SOIL AnALYSIS:
’ -
1. In the field-~c¢o0llect one "tuna fish-size” can ot so1!
from yvour station.

In the lab--follow the direciions on "Pre-activity:
Soil Aunalysis" labh sheet. (Suppiement # 29)

Results -

Gravel: We:ighi

Sand ¢ Weight

Sily Weight

Clay Weight

Total Weight

SOIL CLASSIFICATION:

NOTE: This is an alternate procedure for soil analysis.
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Supplement # 32 (Cont.)

Transect Station # Names

DATA SHEET # 11
SOIL PERCOLATION
Materials needed: Meagure fk;s dis ¥ance

1 juice can, ruler Woker

gquart jar, timer
i .
Directions: — -2 MO\"K

In the field--~-

1. Remove both ends from the juice can.

2. Mavrk the can 2" from the end, place the can upright on
the soit to be examined, cover with a board and drive
into soil to the 2" mark.

3. Pour | guart of water into the can and measure distance
of the water line from the top of can each minute for
10 minutes. Then measure after 10 more minutes. Con-
tinue measuring at l10-minute intervals till all the
water has disappeared.

DATA:
TIME ELAPSED DISTANCE OF WATER FROM TOP OF CAN

!start[ 0

+l min, _

+2 min.

+3 min.,

+4 min.

+5 min,

+6 min.

+7 min,

=8 min.,

+9 min.

+10 min.

+20 min,

+30 min.

+40 min,
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POST-ACTIVITY PLANS
A Transect Study-~The Ecologists' Thing
UNIT IV: TO EACH HIS OWN
TIME: 3 periods "

TO THE TEACHER:
}. Forty-eight hours after initiation, the "soil ani- 5

mals" and "soil analyvsis” studies can be compleied
and the results posted on appropriate charts
(Supplement # 31),

2. Students can analyze the data, with the assistauce
of & questionnaire similar to Supplememt # 33.

3. Follow up study with class discussion to point out
the correlation between biotic and abiotic factors.
Students should be reminded that even if student
error masks existing relationships, or results in
erroneous conclusions, the research techniques em-
ployed are invaluable and should be mastered. The

usefulness and shcricomings of the transect study

can be discussed,
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STENCIL
SUPPLEMENT # 33
Analyzing The Data
Answer These Questions Concerning Temperature:

Which of the 3 temperatures (surface, soil, sub-soil)
is usually warmest? '

Which 2 stations show the greatest difference in tempera-
ture? 1Is it surface, soil, or subsoil?

Look at the other charts and see if these 2 stations are
very different in any other ways (aside from temperature).
Write down any differences you find.

Does a certain temperature seem to go along with certain
other faclors we measured?

What other featuves of interest did you discover concern-
ing the temperatures?




STENCIL
SUPPLEMENT # 33
Analyzing The Data
Answer These Questions Concerning Soil Types:
Examine the displays for different types of soil. 1If
there is a difference among any of the samples, can vou

explain why such a difference might exist? If theve is
no difference, can yvou explain why?

Do you see any pattern of change in soil type moving
from the first station through the last station?

Do the types of vegetation change as the soil changes?

soil fype? What is it?

Is thile a relationship between percolation rate and

Can you find any pattern between type.of soil and any
other factor that was measured (like type of plant,
amount of moisture, temperature)? What is it?

If the soil samples mainly look the same, what conclu-
sion can you make about the relationship between soil-
and types and numbers of vegetation in the area we
studied.

*

Study the soil and subsoil temperatures. Are they
different? Why? Why not?
g
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STENCIL
SUPPLEMENT # 33
Analyzing The Data
Answer These Questions Concerning Wind:

Does the force of the wind vary much along the transect?

)

Arve there any physical obstructions or land character-
istics which change as the wind velocity changes along
the transect?

Study the wind and insect charts station by station.
Does there seem to be a relationship between the amount
of wind and air insects? Explain the relationship.

!

Is there a relationship between amount of wind and
surface temperature? Explain.

Is there a relationship between amount of wind and
amount of soil moisture? What is it?

=

Is there a relationship between amount of wind and the
presence of certain types of vegetation?




-

|3

5

134

STENCIL
SUPPLEMENT # 33
Analyzing The Data
Answer These Questions Concerning Mois ture:-

Is there a relationship between the amount of mo1sture
in the soil and the kinds of vegetation present in the
stations? What is it?

-

1s there a relationship between the amount of moi-iiive
and the numbers of certain plant types in the statrous?
What is it?

Is there a relationship between the amount of moisture
and the kinds of insect types found on the ground?
Explain.

Is there a relationship between moisture and numbers of
different insect types found on the ground? Explain.

Why are there different amounts of moisture? Is there

a relationship between moisture and amount of sunlight?
Between moisture and temperature? Between moisture and
soil types? Between moisture and soil percolation rate?




STENCIL
SUPPLEMENT # 733
Analyzing The Data
Answer These Questions About Plant Types:

Select any plant type. Study the following relation-
ships concerning this plant type (you will be finding
out what factors~-biotic and abiotic-~determine where
it &ruws the best).

a. Is there a relationship bhetween this plant and a-
mount of =oil moisture? Does it only grow in the
wel station? Are there more of this type in the
wel stations than the dry?

Is there a relationship between this plant and
temperature? Explain.

1s there a relationship between this plant and
amount of sunlight? Explain.

-

Is there a relationship between this plant and
certain other plant types? Explain.

Is there a relationship between this plant and the
number or- kinds of insects present? Explain,

‘

Is there a relationship between this plant and the
amount of wind in different stations? Explain.

Answer the same questions for as many different plants
as you have time. :




UNIT 1V: TO EACH HIS OWN

INTRODUCTION TO ACTIVITY
The Adaptation Angle
TIME: 3 periods
GOAL;

For students to know that all organisms have certain strve-
tural and physiological characteristics that enable them
to survive in a specific environment; that different oy-
ganisms adapt in different ways to the same environmental
factors.

INTRUDUC''ION ¢

Although it wns difficult at first to think outside the
realm of "conventional" organisms, our students soon found
it stimulating to create 'super-adapted' mythical plants
and animals and eventually realized that the more diversi-
fied the organism, the greater its chance of survival.

MATERTJALS :

paper and crayons or pencils
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PRE-ACTIVITY PLANS
ihe Adaptation Angle
UNIT IV: To EACH HIS OWN
TIME: 1} periods
TO THE TEACHER:

Present students (groups or individuals) with an envir -
onmental parameter (sce list below)., Ask them to sketch and
describe one, two, or three completely different organisms
that (ould survive and reproduce in the envirvonment. Stu-
deitts must be prepared to justify the adaptations of the
organisms.

Dependent upon their ability, more than one parameter
can be included and the level of sophistication of the adap-
tations heightened.

Impose a4 time limit on the students' creations and stim-:
ulate debate and competition in judging each others' results;
which organism appears to be the most adapted?

Emphasize the variety of adaptations possible for each
parameter. Examples of environmental parameters:

l. 7The environment is terrastrial, rocky and steep.

2. The organism falls prey to large, swift animals with
sharp teeth.

3. The temperature ranges from -20°F (winter) to 105°¢F
(summer ).

4, The organism is a herbivore and has no natural pre-
dator. Describe: (a) 1t's teeth; (b) it's ahility
to hear

NOTE: hearing may not be essential in this case be-
cause it isn't needed to find food or for
protection.

5. The autmosphere doesn't carry sound waves. Descrihe:
(a) the organism's sense organs: (b) how it commun-
icates; (c) how it protects itself from predators.




-

6. The environment is aquatic.
7. The winters are long and severe. Snow covers the
ground all winter. The animal is a herbivore. :
8. The organism is a producer. The climate is m:ild
all year but there is very little rainfall, and
rainfall occurs only one month each year. Consider:
(a) its physical appearance; (b) reproduction.
9. The habitat is terrestrial, but frequent floods ¢o -
occur. §
10. The organism is preyed upon by a bird. It's habi-
tat is the sand of a beach. '
SUGGESTIONS
1. Students should consider adaptations for the following:

a. protection

b. how it reproduces including litter size and fre-
quency

¢. how.it obtains and eats its food

d. how it moves

e, sense organs

f. coloration, shape, type and number of appendages

g. type of behavior including hibernation and time
of day' it's active




oy

ACTTIVITY PLANS
The Adaptation Angle
UNIT 1IV: TUO EACH HIS OWN

TIME: 13 periods
TO THE [EACHER: T

Divide ine class into groups of 4-%, plus one judge oot
group. Supply crayons and paper.

Each team uesigns an environment which includes as many
biotic awmd abiotic factors as the team wishes., The judees
will award one point for every reasonable factor included.
Allow 20-25 minutes for this activitiy.

The judges switch environments among the groups. Lach
group must then construct an organism that is well adapted
to living in 1the environment with which the group has been
provided. The judging team will award one point for each
adaptation and subtract one point for each liability (i...
inappropr inte adaptation) and each environmental factor to
which the organism isn't adapted.

The points awarded for the environment and the organism
are totalled for each group and the winning group announced.
An award (bubble guh or a special privilege granted) is
recommended.

Each group can describe the environment they developed”
and the organism that was created by another group to live

in that environment.

SUGGESTIONS ¢

1. If you encourage originality vou will be delighted and
amazed by the clever and unique environments and or 2a-
nisms that will be devised!

2. The activity can be played 1n reverse, by having each
team design in detail an organism and challenge the
other t=am to reconstruct that organism's environment,
including relevant hiotic and abiotic factors.
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ULNLi IVs 10 EACH HIS OWN

INTRODUCTION TO ACTLVITY
An Adaptable Treasure Hun¢
TIME, 2 periods
GHOAY. .

“or o studen.s to learn tu look for and appreciate the mult)-
tude of wavs 1t which all organisms have adapted to speci-
fic factors .n their eavironment, For studenis 195 khow
that there are many different ways to adapt 1o a pa:iicu-

lar eavigoument ,

INTRODUC TON;

Students cvan become more involved in this treasure hunt

by moking the lists themselves {refer to Teacher Supplement
# 3%). Tne students do not look for specitic organisms)
they look for organisms that have specific adaptations.
Since it wonld be diffi~ult 1n some cases to carry back

whole organisms, a piece uf the organism can be collected.

MATERIALS
PER GROUP
fist of 1tems for treasure huut
bae to collect 1tems 1n
TEACHER

whistle

sapplemenut # 34, "Suggested List for Treasure Hunt"
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TEACHER SUPPLEMENT # 34

*Suggested list for the Treasure Hunt

BRING BACK A ¢IECE OF/OR WHOLE ORGANISM THAT HAS ADAPTEL 10
THE FOLLOWING:

7.

having its tail cut off frequently

not being able to run away from an animal that will
eat it

having to prey upon animals that can move much
faster than it can move

not being able to move in order to obtain water

being prey to an animal that moves much faster than
it can move

living in an area where the ground is very shaded,
but reguiring a lot of sunlight

having to depend upon another species to help it
reproduce

*The 1ist should be varied depending upon the kind of commun-
ity available for the hunt.
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Aruitoxt provided by Eic:
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ONIT TNV [0 FACH HIN OWN
PIME« 1t j+rood

O THE tEACHE

=N

YL i o students wo.e the nhrtriv oand the witlingness.,
Loy can b shrvoded fares groaps amd each Z,oup asked to pre-
pare @ 118t of spec.ow,as o be (ollected on ¢+ treasure hunt,
Lisis will be excbarpge betore the hunt,

ihe croups shourd know that thev il hs penaiiced (elg. -
luse points) toy any ridicatous 1ttem tneiuded,. Let the
(~la;'s decide how Tong tue tist should he.

The 1tems sbhould he ca1mrict to those referred to in
Supplement 4 4, Tt may be helpful 10 give a few examples
from the scuplement tv get b students started in the right

direction,




ACTIVITY PLANS
An Adaptable Treasure Hunt
UNIT 1IV: TO' EACH HIS OWN
TIME: 1 period
TO THE TEACHER

Take the students to an area suitable for finding the
kinds of organisms included on the lists and allow an

agreed-upon span of time for the hunt.

Recall the students, and permit each group to show what

they have found and justify its suitability.
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UNIT \ FLAN

UNIT V ilfLE: ~THE ONLY THING CONSTANT IS CIIANGE“
TIME: 7 <o 8 perieoeds
FURPOSE OR OBJECTIVE:

'or students to know vhat environments are constantly chang-
ing-dae f«fbath biclogicalr and pbhysical influences.

Frr students 19 know that all organisms, iucluding man, are
continually making their environment less inhabitable for
themseives, but perhaps more inhabitable for other kinds
¢l organisms.,

For students 1o know that all organisms are dependent upon

each other and upon their physicai enviroument,

ABSTRACT

There are very many examples of successivon in every area.

Two tia.e been selected to study in detail foilowing a short
introduction 1o succession through reading and discussion.
The first activity is a field study during which the students
are shown examples of the main stages of ‘old field succes-
s1onf as 1t occurs in eastern North Carolina. [be second
activity is a microscopic study of successiosu as 11T occurs

1n a hay infusion broth¥*,

*This broth must be started by the teacher 4-5 weeks before
the students use it, See Supplement # 36 for details,




UNIT V SCHEDULE

A Progressive Fisid Trip Fre-Activity 2 periods
Activity 2 periods
.Change 1. 10 Unseen World Pre-AcTtivity 2 periods
Activity 1 period

SUPPLEMENT S
A Progressive Field Trip (01d Field Succession)
Prep.+ivation of Hay Infusion Brotn
The Compound Microscope
Ldent1fving the Parts of the Microscope

Using 1he Compound Microscope

. Care of the Microscope

Succession 1n a Hay Infusion Broth




ERIC

PAFullToxt Provided by ERIC

A oerogress.ve breld fray
TIMEF 4 perd s
GOAL,

DRI . 4 Ty . 133 TR ] - - - oo . . = - 3
3o tenot e ond o whiy sl b L ommeNITLES e cOnTinuousiy
coapgine, and the effects aefc (hacges have on ail

Hintot' ¢ (or8 th 1V GF Mo Y Te

]

ETVVINY areas Lo n

]

varions 3 oa-es of sucesssien ann :di scussing the rea-

a0ns O Thedr eNieloree,

INTRODUC »i 0N

.. Ay Dioloey or ceology toxd wiii have amgic informa-
tion concerping e.2iogical suceoss<tion, N balance of read-
ing, disecussion. and direect obsevrvation 1s the approach

used in this unit,

MATERTAILS:
Refcrence LBookS--cco'og1ial succes3ion

Suppiement # 37, *A Poogesaanve el Trip®

o

h - , &9 ". -

146
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ERIC

Aruitoxt provided by Eic:

.

UNIT Vo,

TIML

TO THE

FRE ACTIVITY FIANS

3 Frogressive Field Trip

“THE ONLY THING CONSTANT IS (CHANGE"

2 [t Losil~

FLACHER

Frocide g reading dayv . so that staglents «an research a

fist of

ey gquestions to he discussed she following day

(see Pist e diowia

O

thiv ~cvoeond dav discuss the major aspects (nn%$rn—

ing stavess: . Ihe followine 15 o suguesied tilst of

questions-

I

Yhat 15 succession?

Dtsctibe huw and why succession ovcurs in: a
fovests a pondy, a falien Toz, a beach. a marine
enviponmen? ,

Ducs sucvession always occur over g long period of
time? NOTE« Often o notural disaster or man-
tnduced alteration causes an abrupt change,

oy, Excessive discharge of bhuman sewpzoe into a
sltow-moving or staguuant body of water leads to

an alanal bloom and premature entrophication.

Dues sucoession alwayvs follow the same pattern in
ali environments? NOTE. Tuere are many inter-
acting faciors determining sud¢ 0ss10on 1n any com-
munity . Such jactors as paeciprtaiion, proximily
of seed sourves, climatlc chauges, migralional
haebr1s 5t ueighboring faurra, 1utervention of man-
all accaourt for the specific seral stages 1n any
Partrcular communily .,

What patural and man-induced occurrences can dis-
rupt succ ¢ssion?

18 wmptrtan Lo note that every organism changes 1it1s

environment , making the enviironment icss 1nhabitable (loss

of food, waters; accumalation of wastes). IT'he organism has

5 alternanives:  adapt, move. or diec. Man is no exception!

And we have nu place lef1 10 move. , .
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ACTIVITY PLANS
A Praoressive Fiedd lirigp
UNIT Vi "THE ONMY THING CONSTANT IS CHANGEM
[IME: 2 periods (2-hour field astudy)
T JHL [hacHER:

“he {yvend study undertaken shows students the stages
ty ol field snceession, a Very common occurience in our
area.  The students ave driven a short distance from the
schoo! und are given trwme to survey each sirace by walking
through the study areas. asking and answering questions.

At example of the lield study data sbheet s included .
(Supplement 5 33), but this octivity should he modified
to surt your own environment. Refer to an eculoey text
for examples of succession 1n ail kinds of natural

communities
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SUFPLEMENY - 0

A Frowressyovs b b Doy
O Fietd Saogoe-~ 00,
\ ‘\s‘

de  Bead by descrgyp ey 0 by e L che abvivas
s abandoned -~
ot o g dewdn s ferest . AS we dr T,
took for o s e n Fhe bas o wi
~top heside e oo vt b o b se gl stage,
b, Jach St o wiat e crvoepn a dittervent aamber,

W anes s oy et ot

Write the o, i sy beskde e 53 a0
MO S8 pepe ~ o 4o i

e Also answer ooy o sy s sl g ihiat
stase gt e o ety Ty the planis vou

see aud the tryp vow ot cnich up soue soil
to ook ar 1 0,

STOP NO. _ SIafk Ui R ISTIOS

fo  Ist SERAL Sratl o ¢ cqaberass;y tail horse-
wee st 02 S0y, sexetation s

QUISTTON: s there w0 e moat 1al mixed in
with the <30

ADDITIGNAL DESCREV o
PLANTS -~ -
St ),

ANTMALS-- - .

e 2nd SERAL svaAdG v e tod ghoni 2 ovearssy wild
- T creoape tall (2.5F0) and
ch. o ratweed 1s o stuorter and
: < donminant,  Also see
~oy cemains of Ist stage

vt min e, crabgrass)
ADDETTONAL DEScR, BHE
YLAN IS - -
SO .- -
ANTMALS -~
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Supplement ;7 335 (Cont,)

Stop No,  SIAGE CCHARAUTER (51103
% 3rd SERAL STAGL

-

hroomscdee 15 thick; pine
stedlings are snalls wigl
exist this way Lur seseral

AR AR A1
ADDTTTONAL DESCRIPTTOA
PIANTSwn-
ROT) = - X

ANIMALS -~ -
QUESTION:  How do pine scedlings oot here?

Why don't pine a5 cdlines 2iuw sooner
than the Std sitgee?

. ith SERAL_STauk  ahe ot vears sinLe field
wite abandoned; pines are
dabont t ti. tally pines are
dominani . hardwood seedlings
gdie p1eosent but much smaller
than psney ltook for dogwood,
red maple. beech, gum, oak,
bichory .

QUESTION: Why are the hardwouds just now begin-

ning to grow?

ADDITIONAL DESCRIPTION.
PLANTS---

S01L---

ANIMALS- - ,

3. Sth SERAL STAGLE oshont 150 wonns since freld
was abandoncd; nho pines ex-
Cepo o atoue th, edge or 1n
opetr avess; hardwoods are
fatd, 11 wonosdds are very old,
vah o nrekory wilyt bhe
dony sant

QUESTION: Why do the janes e ont except along

the edee and tn open arcaf?

How do lumbher (ompantes prevent thas
stage and maintain pine forests?

Do ahundoned fietds all over the world

progress the same way they do in bast-

ern Nortn Carolina?_
¢ Explain,




Supplement # 33 (tont.)

STOP_XO, STAGE CHARALTFRISTICS

ANDITIONAL DESCRIFTTON
FLANTS -~~~

S0IL---~

ANIMALS -~ -

FINAL QUESTIONS:

Which 1s the 'ploueer stage’ ?

Which is the ‘'climax stage 5

Le1rele 11)

{draw a box around it)
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UNIT V: "THE ONLY THING CONSTANT iS CHANGE"

INTRODUCTYON TO ACTIVITY
Change In The Unseen World
TIME: 4 periods
7OAL:

o observe the seral stages in a bay 1nfusiqn broth as an
example of ecological succession that goes unnoticed -

and therefore generally unappreciated,

INTRODUCTION:

The hay infusion study is important for two reasons:
the piankton observed are unseci bur so vitally necessary
to all aquatic tood chains (as producers, as well as re-
ducers and decomposers); and students love to use a micro-
scope!

It is necessary to plan 6 weeks in advance (see
Supplement # 36).

MATERIALS
PER CLASS ) FER_GROUP
reference books 1 micro-slide
hay infusion broth series 1 coverslip or square

of plastic wrap

1 medicine dropper
1 microscope
Supplement # 41




[AruiToxt Provided by ERIC

TEACHER SUFFLEMENT # 306
Ficpaiatton of Hay infusion Broth
GENERAL, FROCEDUREL:
1. Cut up dried havi/erass 1nto small pieccs.
2. Add a4 smaly pandful of hay o a4 jar.

. Frid o the jar witn distilied water; well water, or tap
vater that has stood uncovered overnight,
1, Add a coupte dieps of poud, ditceh, or aquarium water,

Se Lover tishtly, date and labet (see below), set in a
warm area exposed to indirect lieht,

SPECIFIC INSIRUC FIONS:

Sucrrssion takes I-2 months, so hrzinning -3 weeks
herore the exercise. prepare a hav anfusion bhroth once a
week, labciiing the first broth “STAUE 6 (or %)% the second
broth *STAGE 5 (ar 7). continuing 1n 1his manper through

the last broth {(which should be prepared the day of the lab)

labelled “STAGE 1+,
!

'.‘)
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FRE ACTIVIY
v v o The Unseen Wor ad
UNIT V¢ THE OANEY tHING CONSTANT IS CHANGE®
TIME: 2 periods g

TO THE ILaCHFR

I vivee the s* b o5 1, the use ot the microscope.

SHp e s * v 2 39 s oo 40 are provided for
THLS purpos. . oo~ ndsars claom 1o kinw bow 10 use.q
MICTUS Gt S oW~ - e SO tdemanstrate abiiary ),

anGg g o ool be eaedd oas e test oand Stadones who

perform exceprron by woit - b pesamstted 1o use the
miCroscy: - "e.n staining bacterya, toching av diteh
weser) white toe uther stadenis ‘earn how (o use the
mLCroscope g*'.rogze's A Ihes pre activity 18 very essentiral
sinee most s pduals braially misase microscopes which

are very cosiay g jepalt -




STENCI L
SUPPLEMENT # 37
The Compound Microscope

The invention of the compound microscope opened a whole new
world of minute plants and animals whose existence had never
been dreamed of. The microscope also made it poss:ible to
study tiny portions of plant and animal bodies in great de-
tail. This is an expensive and delicate instrument and must
be handlted with great care.

The paris of a microscope may be divided into three groups
(see diagram, Supplement # 39):

l. The optical parts (lenses in meral holders)

a. An eyepiece, or ocular. . .This is the part to which
you hring your eye when you use the microscope. (No. 7)

One or more objectives. . .An ohjective is a combi-
nation of lenses in the lower end of the tube. It
is placed directly over the object when in use. (NO. 8)

mechanical parts

A stand made up of a heavy base (No. 1) supporting
an arm (No. 12 :

A horizontai stage, or platform, with a hole in it
through which light can pass (No. 4)

A vertical tube, or cylinder, which holds the optical
parts (No. 9)

A nosepiece, to which two or more objectives may be
attached. . .To change from one objective to another,
you simply rotate the nosepiece until the desired
objective clicks into position. (No. 6)

Wheels or knobs with ridged edges. . .Turning any

of these focusing knobs will raise or lower the tube
and thus move the objective farther from or nearer
to the stage.

1. The larger wheels are the coarse adjustment.
They move the tube quickly through the full
range of its motion. (No. 10)

The smaller wheels are the fine- adjustment.
They move the tube slowly through a small dis-
tance, and enable you 10 make slight changes
in the position of the tube. (No. 11)




ERIC

Aruitoxt provided by Eic:

1506

Supplement | 57 (Loant,

3.

&3

f.

LT

Metal vty whitoh are made s0 thet fheo can hold o
alass st o sttt an the stagse (3 5)

Polumsn, fang pacts

A marror. arranved s9 thiat 317 can refloct creht ug
thtouegh the srtagee 1o the abjgrcvive. o -The mirron

may hav- tuo stdes, o fla ~vde. which ys nsed for
frehit oosmiae drem o T Sstane e csadch oas baohr Fromoa
watedor s, andd o aneave side. whioib s for a nearby
Pivht waar e s toas oo bamp . iN\o. 2

A dpayhira me widen 1e2alates the amount af frehi

that pusses caraueh fhe stawee . - o Fhe Jdiaphyeom 1s
on the ety stae b phe sStage s 1E owmay be oo odr sk
with hHoies of dridlorentl sizes 0y v oy hiave a
caplalmg M-y adsdsTtabilie 11 1s openons e (No.o 3

A conder ser may e o attacheds s _‘_:l_c_xg__a;y"u_g_t_g;:j the
Proy cottected by the mity . the clouser 11 18
pradesd v thie stase  iin brrazites the light {use
fhis wan [y 1

' \ [RY

PN 2 hirenien b N . 13}




STENC 1.
SUPPLEMENT = 3%
IDENTIFYING THE PARTS OF THE MICRUOSCOPE: 1DENTIFY THE PARTS

OF THE MICROSCOPE PICTURED BELOW, PLACE THE NAME OF THE PART
IN THE BLANK BESIDE IT.

13
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the cover glass
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Ih a9 newspa-

ihhe newspaper
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a slide and

examining
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Supplement # 39 (Cour.)

1)

2)

3)

6)

How To Examine the Specimen unde<t tbe Microscope

Turn the nosepiece uptil the shorter objuctive (iow power)

is in d1rect Tine withh the tube, You will hear a
click when the ponsition 1s correct,

Set the diaphragm at its maximum opening,

fiet your light~-turn vhe mirror toward your source of
light, Looking through the evepiece. move the mirror
arcund nntil vou ge~ *he brightest light possibie,

Fiioe the prepared siide on the stage in such a way
tha- the plece of pnewspaper is in the center of the
opening ol the stage and the printing is right side up.

While looking atv the microscope from one side,; tiirn ihe
coarse adjustment downward until the objective 1s very
close to the slide,

Now 1ook through the eyepiece and turn the coarse
adjus cment upward until you see the newspaper letters
<learly., Take hold of the edges of the slide with the
tops of your thumbs and slowly move the slide until
veu see the letter "e',

159
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STENC L
SUPPLEMENT # 40
Care Of The Microscope

wive reasons Jor the following rules regarding the cire of
the microscope,

l. When carrying the microscope, hifp ihe instrumen! 1i. on
nnritght or vertical position by bolding the arm of the

mieroscope witu one bPand and nsing the palm of your other
hand 1o support the base.

Fs

2. Before putting the microscope awav, turn the coarse
adjustment wheel unt:l the neseplece is all the way down.

5. Always keep the c¢lips turned in,

4. Use ouly soft lens paper to clean the lenses and mirror.

5 Always ¢lean the microscope helore and after using.,




ACTIVITY
Change in the Unseen World
UNIT V: "THE ONLY THING CONSTANT IS CHANGE"
TIME: 2 periods

TO THE TEACHER:

-

A wel mount can be prepared tor each hay infusion broth
and set up under microscopes before the students arrive, or
the students can work in as many groups as there are micro-
scopes available, preparing their own wet mounts of each
hay infusion broth. Refer to Supplement # 41 for the lab
procedure. Explain how the hay infusion broths were pre-
pared. Most biology texts contain a description of succes-
sion in a hay infusion broth.

Questions at the conclusion of the lab can he discussed

after all students have stua{ed the hay infusion broths.

-

161
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STENCI
SUPPLEMENT = 41
St.eessior In A Hav Infusion Broth
LAB PRUCUDURE:

As you probably know. pond water 15 1nhabited by many
forms of plout and animal li1te, In order to study thes-
microolreanisms it iy necessary 1o make & temporarv prena-

ration or w.{ muunt. Tiris 18 done as foltows:

l. Caretury clean (tap water) and pelish (clean hauker-
chief) a microscope slide and cover slip.
fretty in the center of the slide.

5. Now carefully touch a cover stip to the edge of the

drop of waler. Gently Tower the cover slip onto the
drop of waler. Blot excess water with paper towei,

) | - [
6} 1 { gggl % ; 7 -1
S B e e )

(1) Witth a wedicine (2) Iouch a cover (3) Gently lower
droppcer put 2 slip to the the sitip onto
drops of wutler edge of the the water,
on the slide. water,

THIS MUST BE DONE CAREFULLY OR AIR BUBBLES WILL FORM UNDER
THE COVER.SLIP.

4, Place the prepared slide on the microscope stage, clip
into focus, Use the 4x, 10x, 40x, or 43x%x—objective,

5. Obseive as many organtsms as possihle. Make o diagram
of cach on the data sheeds Use a 1e0ference

hook for
identifscation. These oreanisms too small %o seen »
with the unaided eye, are soHme of ‘he most importe ?

marntasning the bhalance of life in a pond. These micro-

scop1¢ organisms make i1 possible for larger organisms

to exist, Nol only are thes fooud for larger organisms,

2. Obtain (wo drops of hay 1nfusion bhrothi and place care-

¥
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Supplement # 41 (Cont,)

but they also reduce organlc matier 10 i1olganic mate-

rials. These materials are nsed by photosynthesi7ing

plants, Some of the microoreanisms are thomselves .
photosvuthetic. In fact, 70-90"% of all our oxygen 1is
prodaced by marine phytoplankton.

6. When-you are through, wash and dry the microscope slide
and cover slip and put awav. Then c¢lean the microscope
and put away. .

-

O

ERIC

s
.
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Supplement # 41 (Cont.)

EXAMINATION NO.

DATE

164

1st Stage of Succession

| Type Organism Sizes Small Abundance I"¢(omments
? (sketch or name) | Medium, Large (single one, very
| rare, rare, many,
very many)
i
DATE EXAMINATION NO.
Orgzanism Size Abundance Comments
DATE EXAMINATION NO,
Organism Size Abundance Comments
DATE EXAMINATION NO.
___ Organism Size ! Abundance Comments




Supplement # 41 (Cont.)

165

DATE EXAMINATION NO, 5

Organism Sivze Abundance Comments
DATE EXAMINATION NO, 6

Organism Size Abundance Comments
DATE EXAMINATION NO, 7

Organism Size Abundance Comments
CONCLUSITONS:

1. What causes the change in kinds and numbers of organisms
from week to week?

2, Where do the organisms come fTrom?

3. How does this hay infusion display succession?
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UNIT VI SCHEDULE

Simulating Survival Under Stress Pre-Activity
Activity
Can You Predict Peril? Activity
- 2
}
SUPPLEMENTS

42. Diversity Cards - Complex Ecosystem

4%, Diversity Cards - Simple Ecosystem

44, Suggested Stress Situatiofrs and Questions

167

1 period
& perilods

1 pertod
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UNIT vI: ADVERSITY AND DIVERSITY

INTRODUCTION TO ACTIVITY
Simulating Survival Under Stress
TIME: 4 periods
TR I

‘) subjeet a naturally diverse (forest) and a man-ma‘le s.a-
ple (tarm) ecosvstem to the same stress so students can
see frhat a diverse ecosystem is more stable than the siIm-

ple ecosysiems man creates.,

MATERTALS+
one diversity card per student (refer to Supplement # 42)

reference books if available (refer to bibliography)




L

FRE -ACTIVITY PLANS
Simuiariag Survival Under Stress
UNIT VI: ADVERSITY AND DIVERSITY
TIME: | periud
TO THE TEACHER:

jt von are able to obtain references concerning divers: ‘s
i natule, a readine dav before the activity would give '
students a gred!ler understanding of thelir results. Jae
A.E-P. series i{bibliography) is extremely readable lor Jun-
1057 Hieh students,

s

16 .
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ACTIVITY FLANS

Simulating Survival tnder Stress

UNIT Vi. ADVERSITY AND DIVERSITY

TIME: 2 periods

FO THE TEACHER:

L opeirodr 1.

9.

ERIC

Aruitoxt provided by Eic:

Befove (juss ptepate diversity cards
(Supplement # 42} fer the (omplex € asyvstem.

Arrange seats i1n a Ccir¢le.

PDistribute diversity cards among stidents,
If necessary, a student mav carry more than
one cavid; or o card can be shared,

Explain that «he «otor of the cards 1ndi-
cates whether the holder is o plant or
animal .

Students may b+ asked 1o guickly sketch
what they think their oreanism looks like
and attach this to tihe back of the card
(facing the class),

Tell the students that they o1l belong to
a natural community and expiain the coding
of plants and animais,

Ask if any of the studenits wish to hear
another orgaursm described. (We found that
some of the “animais® were curious about
what they ‘'ate”}.

Explain that yoo wio! introduce a 'stress'
to the community and 1f their organism is
killed by it ditectly, they should toss
their card 10 the (enter of 1he circley
BUT if their «rzanirsm counld escape death
by leaving the c¢ommunity. they should drop
their cards 1n fronr of their feet.

"Siress: A funzus 1% blown 1nto the commun-
ity in Julv and infeots any pltant sensitive
1o 1t (check vour catd to see if you are
susceptible). The plant dies, Wind can
carry the {ungus wunly short distances (o
another sensitive picnit, Drop your card 1n
the center 1t you arte killed,"
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2nd period:

1o,

11.

13,

4
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Onee this s o mptisheds nave each stu-
dent wio dropyed o vard 21ve  his code.,
ihier each remarning orcanlism who depended
upon that oreanlsm mu~t die, or leave the
communi Ly,

Continue the jroccduie ol reading rhe cade
for those Jruanism= ihat die or Jcecave untt
there are no mare vilocis, "

With the compres ecosyvstem, there shonld be
little effect~  Ash students 10 express
their results. fiey should reatize that
most organisms retled upon more thawn one
other organism and thetetore, the toss of
one plant type had fritde effect oun the
community. Diversity means stabrluoiy!

It there 1s st1ii wime rtemaining, itncroduce
a different sitess, such as g torest fire.
IThis will pruduce decastating immediavte
effects. Tire 1sh o what will return i1n one
vear, in 5 years  1u 15 vears, 1n 100 years,
The entire (ommuni*y s restored? wl the
pines even henef:r 1 m the fire’

Repeat procedurce us the s1mple ecusystem
(Supplement # 415j. e stress 18 once #gain
the fungal disca~o. &
This time the ¢ t{ i~ are decimaiing. Nearly g

the whole copmun.ty 15 wiped our! Tiy to
ger student~ 1o e tain the dilference,
Many w11l reaiise that most of the organisms
depended upon o ssactée plant during the
summer months, ‘

Ask them whor kind of Commounrty ¢ontains
only one plant in the summer and bint until

someone realiscs Lhar this "ecommunity ®* must

he a farmer's fre)d o Jand the fungus.
sensitise plani o ciop't

Lead a discussion on how obvioustiy unstable
sttch simple ecorsystems ate and how even

farms should have a5 much diversity as poss-
ihle. Try 1o gct the students to describe
how the fungus diseast could have been halted
(perhajs by alternating rows or seciions of
di fferent kinds of plants). -
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Supplement ¢ 42 (Conr, )
Prant ¢

Description

maximun hejel I foot

grows weil regardless of
ameunt of rainfall or
suul relp

"dies dnnt 1n winter hut
roots storve food for spring
growth

perentiiod
\WCHT:

toomes back) cvery

Reproductsvn

(1) polllonates 1iself; seed
catt tcd by wind

(2) atsu reprodaces by runners
stone wvround

FLANT E

Descripiion

stays gryen ar b year

produc €3 Flowetrs 1n summer,
berries in tall .

Mmaximum herslity 5 feet

1i1fe span- 549 years

Habital
grows 11 shade

Reprodur tivn
(1) depcends on bees and

butterflies for pollina-
tion (dnymals 5, 6)

(2) seeds are 1n the berries
$0 a1e carried to other
areas 1 animals and are
dropped (o germinate and
take root) - animals 7

(3) 1t the part above the
groand 1s destroyed, 1t
can BYow back. This
warm weaiber. Won't
duce hervaies for 2-3
pSARLE R

Ok

LI

HLANT D

Desetription
maXimum hergtt 1 foot
stayvs creen all veary

Lit. span: 5 yemrs

Hairtiaz1

needs plenty of water
groaws 9nly i shade

Repredug rion

by seeds oniv ipnallinates

1itse it )
e ] . »
Atan eraw backh 4f part abhove
erouint 18 «ut down - BUT it

itthe s e monihh of warm weather
s ——— —-W
to 210w hacky

PLANT F

Diseraption

“«tavs uvreen all vear
berrvies 1y faltl

maximum herehty 35 feet
irte span:y 50 years

Habirat
2rows hest 1n shade

Reproduction
Joititares 1 self
depends on furred animal to
pich up t1s seed (berry),
euatl il digesting the seed
coat and dropping the
sced 1n 1ts feces.
tDepends on animal 7, 9, 10,
Py
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sapplement & 42 (Cont.)
ANIMAL 1

Deseriprioo

averase herghte

warm-hi . aded

can tiyv - 2 wings

has 2 leas with claws to
wrap atound branches

has [sothers

stass il vear

1 foot

}"}H'!

frutt, seveds, herrtes
{all pltants)

Rejooiction

nests 1 n brauches at least
4 feel. bove ground

huilds nest out of twigs and
leavien

tavs aboaed
spring

ives aboutr 3%--4 years

3-4 eggs each

ANIMAL 3

v

averace heireghis 3 feet
warm-hl ooded

feathered

Y leps, (laws Lo stand on
Jround objects

can i

remalas all vear

Foud
. by 2y soune 7, voung 9,
% yvoung i

Reproductien and Hahitat

nests 1n hranches at least
3% teet abhove ground

favs aboul 2-3 egegs each
SpY ne

WiMal -

Description *
aver aee heitght of adult: 1 foot
w..m-hlooded .
feathoy ed
has 2 teas, has feet that can

erasp branches and sitand on

them
can tly
tolore  erev 4
mouth: 1% loung, navrow, and

ha rd '
Migrates soulh each winter,

telirns 1o ospring

Habtial
sleeps 1n-branches at least 15
fe%l above ground -

Repn oduction ,

nests 1n hranches at least 15
eel above ground

lays about 3-4 brown eggs each
sprr e

Food

Animais 7, b, 8, 12

AN TMAY 4

Descriprion

can fiv

warm--hi voded

has 2 legs, long claws
feathered ~-black
excellernt vision

dead animals 1. 2, 3, 4. 7, 9,
G, 11, 13

Reproduction and Habitau
nests 1n top branches of old
{trees A or B
tauys abunt 2 egg

each spring
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SR b e g
AN ar T

Phe sav v 0 30 vy

Has w s

U a cnette ol oadult body:
Pt n

hiberyasos o winter

bhas v 1 Ly

o e in o plant B oonly

e tanea s o plants
O A

beegeoduet,

favs EHEH"H‘«J«, ol Cgys all
spa tir awedl summer (1n its
oo o

W\t

Dese AR
aveave Tre ruehptoe

6
I FEETES

1O inches

Fur abt v 0 body
watste b ande d
Slecps post ol the winser
butsds e sts o oranches of
plati- 4 o B
use s tuwics gl leaves to
RN R IR TR
bur ves tes ol plant B in
Pald ste eqd tn winter
#

oo

nut ~, verra.s (plants By E, F,

.
iy 3 & 14

Leaves o O and 1
”4\}_‘4 bty 1, an

es bt vo o zvoung in late

Population dinsity
U Ffome by fanisey 1T_per 10 trees

‘4o el Reproductilon
role 3 ovs thousands of
{

rreoan Fale oon gt b oor FOF T
ASIEEE ST SR PR P SRS 4 teed
o s ol a0 ooy Fobut
wo kb le ves o1 ise 0,

T L T U TP A
ittty amd tahewstaped,

. ~

ASEPIE R HI AN AL

e tees 0 wWltivsa. Vo
P bpe - Y

thie v s by g P o tee i ve
s b. trenna tThemselives 1n the
cttwmee 0 g tiety shelld
. ' o ~
O Tt 1 B
T
the i Sntmae . tne aJduft breaks

T P TR

the adntt 3 2 inech s long,
Bi=od wings, brach and yellow
P oo

fhe oot s it 1or Fail o and fe-
Wi e, 185 PDU3

Lo o vrer of plant
G it 5

adite s - dre o fatd

&

RIS I B

WM

Do b

Gyer e deneth Y 6 1nches
o o~ vty showly

i b oveded

j1ry Folo- atilisn, 0O WINES

Py s aar v s

shay 0 Uik o tube, divided

=, very flexihle

Re gt vion

Coth o anday s duadl 1s hoth male
ated temale boi cannor ferti-
by vrsety

Cowr et o tertadrze cachh othey -
Pie ., cavt sives arth 1o
SV v oand

warte as Tapr s weather 185 warm

i yooat

Switiiows i d. digesvrine small
ated mrcroscople plants and
abials o the so1l, exer tes
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' ANVIEMAL 9

Deserrpni )

4 jee-

wal -t ad ed

tur «itl over body

aver are herght (to sboulder)

2

DR S W

O RN faxni
o S oawa (1o blend

“ cuid arts of plants)
Yroae Lo iles every day
LI _“ . AT )
Bype i 15, Habitat

dres “3ie in vrounds for nest
1 bt g lu]len{ranches

fetiety i s birth to young
ciach spttug

Lrtres wvser A

b
any watmetbaoded animal it
cing .0 w ftanimals 1, 2,

- -

e T 0, 13)

11 the ecosystems
gmatning 5 families

ANiMAL L

no lees, wiogs Oor arms

cold biouoded

maximum tensth of adulte
O fert

color - byown and green
pattcrns (1o blend with
plints and eround)

Hoba e

11V es under fallen logs and
i ties

Foasond

r—— raee

animals 5, b, 8, 12

Reprodue (1o

iays culs N carly spring
andd sy dulls 12 each
UN W THE

Pass coes cnder tatlen
rancties vl geavess then
sotune , ol ter hatcehing, take
compde teocare of themselves

ANTMAL 1Y

Fires

watm-blooded

tur ottt ovver 1ts bhods

average heleht of adult (o
strontder) 5 ieel

Bibrerivstes @) winter ia hollow
tne or nnder pirles of fallen
teraves and branches

fives abour 200 yooqs

'
'

bevtdes ol pianes B, ¥, G, H
hone v made by surrmal F

voung LI e

antmaie -~y 4

leases ol plimts B ool F
nats oi oy lant [

Reptoductiion
female vives bir'h 10 2 or 3
v late wint ey :

ANIMAL 12

Description

has O Iegs fadult - 1 inch tall,
2 anches long)

cold bloodod

has ottt s:de shelton (exosheleton)

tives | ovear

Lile cyule

femate Tavs thousands of eggs
n tatl undey logs

svouung batch 1n fall and hibernate
thoiopsoll toverwinter

Food

tn spring young feed on leaves of
G. ¢, D, N

1n sumer adatt fesds vn leaves
of ¢, b, G, H

in erassy areas, hides under
feaves and tall grass
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| Supplement # 42 (Cont.)
ANIMAL 13
DUeseriplion

has 4 legs
warm-hiooded

fur all over its bhody: brown R
maximum height (to shoulder):
4 feet '

Lives about 20 years

L REPY'

‘ - s b = b

12 vis vl oLt plants

tvigs and bids of all plants
hberries {piunts B, F, G, H, I) ]

[ Habitut
wooded itrca
cuan sleep n ground
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t {EACHER SUPFiEMEND < 40
| Brooey ity Cards -« Simple boocsvatem oo
|
} Drysore s
!l Lut v atds approximately =" x - . Y diven lor pionte
(NoTe e tm o Flant 1)and 10 o oneitor odor tul
f’ corma s, Wette the infdrmation beiow on the Cards,
Pt o2 PFlast 5
booro vl esot Bt o
Pt e onby gne season: iives tiom Arril 1o June only
Septembe: vl . needs nlents of sunsrght
maximum berehi - 4 1nches 2 meximum borgher o 2 jeet
kKillted by tewreratures bel ow
il foproduciion
¢ ospring beos and butter-
Habitat tires (Animal 1) carry
needs dirovs sanlighe Jellen
steds form 1n June
Reprodac fion stotds won't drop to ground -
plants are “sterile” need g turred animal for
fcaunet reproduce) ~eeds to stich 1o (to be
sreds mnst be sowed 1n fall tabhen off +taut )-animal D
Fl1 AN 4 L3NG
DesCrspli ot lpiton
maximum hetelit = 2 inches mavimiom heivht: 2 1nches
tup. dies down 1n winter, Srows gu Apr it or May
Totls Yematrti alive (51.01‘0 dre~- i bute .
Foodh usw 1eaves grow up
1 laie Aptd or May Habiiot
stensttrve o tuneas infection v Cdn peicuiy 6F suntiasht
Baby tus Reprostiic 1son
needs poituty o suntight V) potlinates itseTt 1n
) Muv
Repr sduag v o steds carried by wind 1n
Ti) poliineivd by Animal I ia June
‘ mi tsummer (July) toy 10 1opeoil - perminates
sceds catried by wind in tE X1 SEYLNgE
e fall t=) atso reproduces by ranners
(o) also 1¢pioduces by run- '
~Monetr s
Q




Supplement # 47 (Cont.)

r PLANT o

Des: ription
| Tives iom April to June
k only
nceds pienty of sunlight
maximum heicght: 2 feet

Reproduc:.on
in sprin:s bees and butter-
tii- an.-al I) carry
prer o
ceeds focm P ddune
seeds -on': dyop to ground -
needs a furred auimal for
1 sevts 1o stiek to
(Arimats D and K) -

A

v

PLANT »

Description
lives frow April toi?%ne
needs pleniv ot sun¥fight

maximum heivbt: 2 feet
needs loase, fevtile soil

Reproduction

in spring bees (Animal 1)
carry pollen

seeds form 11 June

seeds won't drop to ground -
needs a furred animal for
seeds Lo stick to
(Animals D and K)

PLANT 10

Description
lives from April to June
maximunm height: U feet

Reproduction

in spring bees and bhutter-
flies (Animal 1) carry
pollen

seeds form in June

seeds fall (o ground and
germinate pooxt Apiril

PLANT 7

Description

maximum height: 2 inches

top dies down in wiritcy . .oots
remain aljve, new :tcaves
grow up in late April

dies in july

Habitat
needs loose, fertile soi® - d
plenty f sunli:h:t

Reproduction }

i) pollinates it:~+f (n May
seeds carried by wind in

~ June

) seeds lay in topsoil and
germinate next spring

(

o

PLANT 9

Description
maximum height: 1 inch
grows up in late April

Habitat

needs loose, fertile soil
and plenty of sunlight

Reproduction

pollinates itself in April

seeds must be carried by
Animal D and bu~ied




Supptement £ 43 (Cont.)
ANIMAL A

Desvription 27 Lite Cycle
tovs bundreds of eggs

femalt:
1 oeasty full

voung hatch in fall, feeds
oun FPlani 2

young tihernate underground
throuztr winter {(Nov., =
Ajpr i)

vount jevd oag Plant 35 in
spring and Plant 4 in
~al iy summen

adutts teed ou Plant 1
thiroveh summer and early
fail

Habitat

rrownd

Mastmum size of adult: 1
i h Fony

6O lees

1O wines

hatd exosheteton

cold-blonded

ANIMAL ¢

Description of Body

maximuwm leseth of adult:
b 1nches

cold-hivoded

no lees. arms, ot wings

lives in the topsoil

Reproduc ty v

each 1ndividaat is both male
and temate but cannot ferti-
lize Tiself

2 witl fertiltize each other -

"N, thewn each eives birth to

several vounyg —
mate as lon. as weather is
warm

Food

swillows suvil, digests small
and micro3 vpic plants and
anmals :n the so1ly excretes
the soil

only f1ves tu fertile topsoil

sensitive to pesticides

181

ANIMA, B .

Descripticu of Life Cycle
female Javs hundreds of eggs
mnoearly fall - 1n sord
tvus hatch in eurly spring

soune fteed mn Plant s 1n
summe

ittt feod on Plant 4 1n
ear s tall

By

ma Xramum size of adult: 2
11 hes 1ong

t. lees

no winegs

hard exoskeleton

o ld -t onded

hi own

Hats

—————y e

11 at
Jives on groum

ANITMAL D

Desaription

T leves, runs very fasti

burm all over its body

warm-hiooded

maxitmam height of adult:
15 1nches

Habitat

9 ground

hibernastes under dirt and
teaves, but will feed during
mrld days of winter

kood

Planis 3, 5, 6, 8, 9, 10 in
spring

Piant 4 in summer and early
fall

Flant 2 in winter when weather
i~ omrid

Reproduciion

mates freguently - has several
ittiers each year

Pttter sices. about 6

P ’—uﬂ
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Five s o wore -l oot gl

e Rt an i - suck~
cue bod Cincludi ng
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whiog voerge fecds on
Filigi

- LAMETS KX ESL WA

Temele cannot tav eues till
she has Lilted her stomach
Wit bieod from the host

eges Tawd v Plant 4 in spring,
soune batebh 1n spring and
Feod o0 Fiant % until
AULEis
yYoung s v
1IN Auvas:e
Ausnnnl b

to adult form
and attach to
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AN
Hescryp o, o i
o b son e
N s, winegs Levw -
Ma~ o denorie gt et '
—" [ ] )
s - v e i
LA N A .o vtead s owith
HENET §
Hubaiiot
sur by b pand
Birbernagros wwdepy TWl2s aand
I o .
Foud
Animars 3y, o, ]
Regar tue 7o
femere roave cows {fabout 10)
tuoapctae inder twigs and
HERRR Y
yVouia: ooy take care of them-
oby = s woiuil @45 they
TRy
RN A
- Hes e e
cola hiooden
bas foaes That anject venom
TR T ) I .

fo wIs DY
Boaeds 2
fatrery

Wil ngs
vVeilow
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(B9 ST B
Fepeoeg

and

teitore o aduty 7 feeol
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S Ping
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Pous Nov, - Aprald

Lav

thih K

Stite v i

vNOeun e e bty alive in
sprine oard oate sume oy
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. ANIMAL H

Descripty on

hard exoskeleton

size of adult: |t inch
8 legs

color; dark brown with

4 Zreen spots

Babi bat
hWibrepys es in ropsoil from
November - April, lives

0N 2youd

Food

constructs a web across
Plants " (summer),
2 (winter), 3 (8pring),
b (spring), 8 (spring),
and 10 (spring

frups an.. eats Animals A,
by and b

ANTMAL )

Descripilion

no less, arms, or wings

hard shel!l over soft body

length of adult: 1 inch

2 antennae with eyes on the
tips

tan color

Habitat

ground

Food

feeds on Vlant 4 (summer)
ind Plant 2 (winter)

Reproduction

layvs numerous eggs dll year
long

163

ANV IMAD L

e

Description o
lives on vrownd
female layvs hundre.lds of euggs
in eartv tall - in soil
#ovs hatch 1n early spring
voiune feed on Plamu 4 in
summe r
adult feeds on Plant 4 in ’ -
early fall

Body

maximum sizve of adult: 5 inches
b lesgs

wings

hard exoskeleton

cold -blooded

compounl eyes

green

AN TMAL K

Description

maximum length of adult:
2 inches

h legs, claws

brown

fur all over bhody, warm-
bioonded w

10 ¢ves or ears

whote body senses vihrastions

Habitut 3
iives under ground (usually
stavs nnderground )

Food
Tootis of Plant /4 (summer)
and Plant 2 (winter)

Reproduction
2 litters (spring and fall)
voung born alive

litter size: 5-%
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IEACHER SUPFPLEMENT # 44
Sugeest.d 'Stress' Situations and Questions
Th: sirst is recommended to use tor bath communities
since 1L demonstrates the greater st1aibiiitv of the diverse
ecosystems. The s2cond and fourth are recommended to use

for 1the forest community 1f time aliows,

sltress e

During rue summer (July) a fungus 1s b!own into the ecosvs-
tem. This furnzus attaches to the leaves of any sensitive
plant. it destroys the plant. The fungus produces thou-
sands of sjpores that are blown by the wind a short distance.
Wienever "hey Jand on a sensitive pilant they multiply, kill-
. % the plant.

Quesitions (after all eifects completed)

1. After the sensitive plants ali die, it rains-heavily for

g two weeks, What will happen /MIOSiOD, seeds of plants
wash away, soil anlm,Js wash awal7?
2, What will remain to ‘grow the nexi year? LProbably no
plants will be left7
3. How would the situation have been diiferent if the eco-
system had 100oked like this in July: Y
sensitive plants — 3
resistant plants ) i
sensitive plants i
resistant plants _ E
. {repeat _pattern) __ |
i Stress, 2:
Lightning strikes a tree during o summer storm. This causes
a fiite that rvaees across the entire ccosystem .
7 L4

ERI
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Supptemint ¥ (Cont.)
Juestiaus (atter dall etfedts

1. Whet wilt < ome bhack by next summer?

2. Whav weit come back within 10 years? How wili these

1efurn?

3, Wiat! spectes henefited by the Lire?  Why?

4. Whiny apimal 7 returned would 1ts "situation” baive bhewny
jass s1he betore ihe fire? éﬁo, there woutd be less

frersa . ats population woulfl be sma]leﬁ7

Te  fhe —rasystem 18 sprayed 10 kKalt oti *insecrs' {all
fhose witis haid cxosheletons and © o1 ~ legs?,

ZJe What wiii dre immediately?

. khot will die next?

4, dn which animoels will the poison concentrate? éfhe top

CAarnivngées/

Stross A:
Weverhacuser buys this ccosystem and "clear cuts" 1t {this

18 easler fhan selective curting of trees). They promise

to plant pone seedlings in 5 years,

uestions
1. What will die?
2. What wit) leave?
3. Whot will return?
4, MHow wi il 1the ecosvstiem 1ook when Wevelhaeuser drives in

with its seedlings in 5 years?
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UNIT Vi AR~ LY AND DIIVERST Y

INFRHODUC T EON T Aac iV (Y
Can You Predict Ferit?
TIME. [er: ad
ti(AS.

»oombidewe < apply the principles they ha'e learned con-
Cernlu. the stabeliov o diselise c(usystems by scrutiniz-
L ]

e commuties e gt thy scohaotr oand classifviog them as

erther stable or frozdle (vomplex o1 simpie).

INTRODUC T ON

with oy drive arvnnd the schooi’s neighborbood and plan
4 tour that will rncluade both simpte (front vards, shopping
centers, farms) and dieverse (frelds abandoned 2-3 years,
woods ) communities, Consider rravelling and discussion time

and scheduie (he trip accordingiy .

156
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ACITVITY PLAAS
Catt You Fredict Ferii?
UNIT VI ADVERSTIY AND DIVERSITY
TIME: 1 ﬂ;11 i

[0 THE [FE.A HEH:

Ml

o Walth o o ve 1T0o examplices of diverse and si1mple ecosystems

it descrrn o o1n the above jutroduction,

2o ASK the students which are must stable, aind why, -1s you
four, disiuss the kinds of stress that wiif destrov the
simple ecosystems bat not ibe complex: specifirc diseases,
ary B o) o1 unseasonal weather (less likely to adapt),

Imtsect pests,

5-  Also ask lor solations: planting o variety ot plants

‘ {venecrally the animals will then naturally come), 1ntro-

ducing carmvorous insects rather than using weed killer ’

and insecticldes,

Q

ERIC .
. ] i , " . .
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